
From: Granger, Michelle
To: Bruce S Kennington
Subject: FW: Thank you and question... [Revised Draft QAPP (Rev 9), OU3, PVGCS Site]
Date: Tuesday, February 6, 2018 3:39:00 PM
Attachments: 20171215_Draft RDWP_OU3 PVGCS_RTC-DRAFT.pdf

Hi, Bruce-
Please see below. I received some clarification from Erin on the tables. We only see Tables 2C, 3A,
3B. Are we looking at the right version?
Thank you!
Michelle-

From: Hauber, Erin M CIV USARMY CENWK (US) [mailto:Erin.M.Hauber@usace.army.mil] 
Sent: Tuesday, February 06, 2018 9:16 AM
To: Granger, Michelle <Granger.Michelle@epa.gov>
Subject: RE: Thank you and question... [Revised Draft QAPP (Rev 9), OU3, PVGCS Site]
Michelle,
I attached the combined RDWP and QAPP that we downloaded from Ramboll's FTP. We only see
Tables 2C, 3A, 3B. For instance, Table 4C is missing which is Cascade MobiLab Accuracy and Precision
Control Limits for Soil Analytical Parameters. Perhaps they were only including tables that were
revised between the initial and revised draft? We wanted to confirm the rationale for partial
inclusion of tables and make sure we're working from the complete QAPP Rev_9. Otherwise, we
don’t have any outstanding issues.
Thanks for forwarding Cascade's updated SOP!
Erin
-----Original Message-----
From: Granger, Michelle [mailto:Granger.Michelle@epa.gov] 
Sent: Tuesday, February 6, 2018 5:12 AM
To: Hauber, Erin M CIV USARMY CENWK (US) <Erin.M.Hauber@usace.army.mil>
Subject: [Non-DoD Source] FW: Thank you and question... [Revised Draft QAPP (Rev 9), OU3, PVGCS
Site]
Hi, Erin-
Please see Bruce's message below.
Best,
Michelle-
________________________________________
From: Bruce S Kennington [bkennington@ramboll.com]
Sent: Friday, February 2, 2018 12:15 PM
To: Granger, Michelle
Cc: Angela DeDolph; Roy Duckett (Roy.duckett@riotinto.com)
Subject: RE: Thank you and question... [Revised Draft QAPP (Rev 9), OU3, PVGCS Site]
Dear Michelle:
I left a voice message for you on the below request, and am following up with details in the below.
1. We are not aware that any tables were missing from the revised Draft QAPP (Rev 9) submitted on
Dec 15th, but please let us know what you may be looking for.
If this is in regard to the number of spilt samples the Agency may be looking to collect, please see
the below table with our projected estimate of soil samples for collection during the PDI soil boring

mailto:Granger.Michelle@epa.gov
mailto:bkennington@ramboll.com
mailto:Granger.Michelle@epa.gov
mailto:Erin.M.Hauber@usace.army.mil
mailto:Roy.duckett@riotinto.com
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1. INTRODUCTION 


1.1 Purpose and Scope of Remedial Design Work Plan 
On behalf of Pechiney Plastic Packaging, Inc. (PPPI), Ramboll Environ US Corporation (Ramboll 
Environ) has prepared this Remedial Design Work Plan (RDWP) for the remedy selected by the 
United States Environmental Protection Agency (USEPA) to address trichloroethene (TCE) impacts 
in vadose zone soils at Operable Unit 3 (OU3) of the Pohatcong Valley Groundwater Contamination 
Site (PVGCS), hereinafter referred to as “Site” located in Warren County, New Jersey (USEPA ID# 
NJD981179047).  This RDWP is submitted in compliance with Section VI of the USEPA-approved 
Statement of Work (SOW)1 for OU3 and the Consent Decree (CD)2 and describes specific activities 
that are necessary to prepare the design for the selected remedy identified in the in the USEPA 
Record of Decision (ROD)3 for OU3 at the Site.   


As provided in the ROD, the major components of the selected remedy for OU3 include: 


 The implementation of deep soil vapor extraction (SVE) and/or thermal treatment to address 
deep soil contamination underlying the former American National Can (ANC) building; 


 Long-term operation and maintenance of the existing shallow SVE and sub-slab 
depressurization (SSD) systems within the former ANC building; 


 Long-term groundwater and indoor air monitoring in the OU3 Study Area will be performed 
over time to assess the remedy’s effectiveness; and 


 Institutional controls (ICs), including the existing deed notice, will remain in effect at the 
former ANC property and will be amended to reflect the components of the selected remedy 
for OU3 that will be implemented at the former ANC property.  The institutional controls 
periodically will be verified as remaining in effect as part of the long-term monitoring effort. 


In accordance with the CD, the RDWP describes the process and strategy for preparing the design 
for the OU3 remedy as well as the general approach to construction, operation, maintenance, and 
monitoring (OM&M) of the remedial action (RAs) to be conducted to fully implement the selected 
remedy.  Further, the purpose of the RDWP will be to identify the work to be performed to develop 
the phasing for implementation of in-situ thermal remediation (ISTR) and/or deep SVE.  Although 
this RDWP describes the process and strategy for preparing the design, it does not contain design 
details such as design calculations, assumptions, technical specifications, etc.  These details will 
be developed during the actual design process by the design team and will be included in the 
design submittals.  Moreover, this RDWP presents the remedial design (RD) approach and process 
as it is anticipated at the pre-design stage.  Components of the RD approach and process may 
change or evolve as the design progresses and additional data and detailed design information is 
developed.  Unanticipated changes to the RD approach or processes described in this RDWP or 
identified during its implementation will be communicated with USEPA prior to any changes being 
made.  Future design submittals, beginning with the 30% Design Report, will include a section 
that discusses whether the current SSD will be modified during the RA (based on the PDI results 


                                               
1 USEPA approval of the OU3 Statement of Work in a letter dated June 26, 2017. 
2 In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of 


America v. Bristol Myers Squibb Company, et al. (Civil Action No. 13-cv-05798) effective March 11, 2015. 
3 USEPA Record of Decision – OU3 Study Area dated September 30, 2016.  
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and decision to implement thermal) and the methodology that will be used to evaluate indoor air 
and groundwater quality to assess remedy performance.   


1.2 Project Delivery Procedure for Remedial Design 
The overall strategy is to deliver the RD in a manner that satisfies the requirements and activities 
described in the CD and SOW.  The purpose of this RDWP is to collect the necessary data and 
perform the design to identify the phasing for implementation of ISTR and/or deep SVE.  The OU3 
Remedial Design/Remedial Action (RD/RA) is planned to be performed using a turn-key design-
build approach for project delivery.  Pursuant to CD Section VI, paragraph 12.a, Ramboll Environ 
has been identified by PPPI as its Supervising Contractor for OU3.  Ramboll Environ, as PPPI’s 
designated Supervising Contractor, will perform both the RD and the RA.  The design team 
(described below in Section 1.3) will prepare the design documents in accordance with this RDWP.  
These design documents then will be used to contract with qualified remediation contractors to 
perform the RA construction activities, including the operation, monitoring and maintenance 
(OM&M) of remediation system(s).  During the RA, as PPPI’s designated Supervising Contractor, 
Ramboll Environ will serve as PPPI’s agent to supervise and direct the implementation of the OU3 
work and confirm that the RA is performed in accordance with the approved design.  Components 
of the design project delivery are summarized in the following subsections. 


1.2.1 Progress Updates 


Periodic design progress updates will be communicated to the USEPA to discuss important or 
significant technical issues, review the progress of the pre-design investigation (PDI) activities, 
and discuss potential changes to the design as it progresses.  These progress updates will be 
provided via teleconference calls with the project design team, USEPA, and USEPA’s oversight 
contractor and will be held once per month during the design phase.  Should significant technical 
issues arise during this time that requires more frequent interaction and discussion, this progress 
update schedule may be modified as necessary.  


The submittal of Monthly Progress Reports (MPRs) pursuant to Section X (REPORTING 
REQUIREMENTS), paragraph 30 of the CD has been occurring since the date of entry of the CD on 
March 11, 2015.  These MPRs include a summary of the SVE/SSDS operational and performance 
monitoring data and will continue to be submitted to the Agency in accordance with the CD. 


1.2.2 Value Engineering 


Construction contractors and/or outside technical experts will be consulted during the design 
process to help identify procedures, processes, and construction techniques that could improve 
quality, or streamline implementation or future operation and maintenance of the selected 
remedy.  For example, construction contractors will be solicited at key points during the design 
process where it is determined that outside expertise would enhance the design and the 
performance of the remedy.  The objective is to identify value engineering ideas early such that 
they can be incorporated into the RD. 


1.2.3 Applying USEPA’s Clean and Green Policy 


The goal of USEPA’s Clean and Green Policy is to enhance the environmental benefits of federal 
cleanup programs by promoting technologies and practices that are sustainable.  The objectives of 
Green Remediation are to: protect human health and the environment by achieving remedial 
action goals; support human and ecological use and reuse of remediated land; minimize impacts 
to water quality and water resources; reduce air emissions and greenhouse gas production; 
minimize material use and waste production; and conserve natural resources and energy. 
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During the RD, an evaluation will be performed to assess sustainable remediation technologies 
that conform to USEPA’s Clean and Green Policy.  The green and sustainable remediation 
technology evaluation will reference the following information sources: 


 EPA Principles for Greener Cleanups  
https://www.epa.gov/greenercleanups/epa-principles-greener-cleanups 


 EPA Region 2 Clean and Green policy.  
https://www.epa.gov/greenercleanups/epa-region-2-clean-and-green-policy 


 EPA Superfund Green Remediation Strategy 
https://www.epa.gov/superfund/superfund-green-remediation 


 EPA Technology Primer – Green Remediation: Incorporating Sustainable Environmental 
Practices into Remediation of Contaminated Sites (EPA 542-R-08-002). 
EPA Hazardous Waste Clean-Up Information (CLU-IN) Web Site. 
http://www.cluin.org/greenremediation/ 


1.3 Project Roles and Responsibilities 
A project organization chart for the OU3 RD/RA is provided in Figure 1.   


1.3.1 USEPA 


Lead agency oversight for these RD/RA activities will be provided by USEPA Region 2.  The USEPA 
Remedial Project Manager for OU3 is Michelle Granger.  The United States Army Corps of 
Engineers (USACE) will provide oversight and technical support to USEPA. 


1.3.2 PPPI 


PPPI is responsible for implementation of the OU3 RD/RA as required by the CD.  On behalf of 
PPPI, Roy Duckett of Rio Tinto is the designated Project Coordinator for OU3.  


1.3.3 Ramboll Environ 


Mr. Bruce Kennington is the Ramboll Environ Project Director and is the identified Alternate Project 
Coordinator under the CD for OU3.  As Ramboll Environ Project Director, Mr. Kennington reports 
to Dave Schlott (Principal Manager for Ramboll Environ), thereby providing overall guidance and 
accountability, contract administration support, and ensuring adequate allocation of resources.  In 
his capacity as Ramboll Environ Project Director and Alternate Project Coordinator for OU3, Mr. 
Kennington reports to Roy Duckett on all matters for OU3 at the Site.  In addition, David Heidlauf, 
a Principal Manager with Ramboll Environ, will provide overall technical support.  For management 
of health and safety for the project, Adrian Ezeagu will serve as the Ramboll Environ Site Safety 
Officer (SSO). 


Engineering and technical support on the project will be provided by the team of Scott Tarmann 
(Project Engineer, RE-US), Mark Mejac (Project Manager, RE-US) and Angela DeDolph (Project 
Manager, RE-US).  Mr. Tarmann currently serves as the Project Engineer for the OU1(TCE) 
Groundwater Extraction and Treatment System (GWETS) and Vapor Intrusion Removal Action 
(VIRA).  Ms. DeDolph presently serves as a Senior Manager on the project chiefly managing the 
Monitored Natural Attenuation (MNA) program and the Private Potable Well (PPW) investigation 
program for OU1 and will provide Quality Assurance/Quality Control (QA/QC) support for the 
project.  Field work for the PDI and SVE pilot testing activities will be managed by a Ramboll 
Environ senior field geologist, Michael Eddings. 
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1.3.4 Contractors 


For the ISTR technology, the selected contractor is Cascade Environmental, L.C. (“Cascade”), of 
Woodinville, Washington; including subsidiaries, Cascade Drilling, LLP, Cascade Technical 
Services, Inc. and TerraTherm, Inc.  Cascade has been selected to provide the drilling services for 
the PDI activities and RD/RA support for ISTR.  For implementation of ISTR, Cascade will 
designate their own site Health and Safety officer, construction quality assurance (CQA) officer, 
and construction supervisor.  Cascade will be responsible for their subcontractors, field crew and 
field equipment.   


Cascade has assembled an experienced team to support the implementation of PDI and ISTR 
activities at the Site.  Overall, the project will be technically led and managed by Devon Phelan, 
Project Manager; Michael Jordan, Pre-Design Technical Lead; and Gorm Heron, ISTR Technical 
Lead.  The PDI drilling work program will be led by Donald Bond, Drilling Project Manager, with 
the support of field Drilling Operations led by Fred Lavoie.   


For the deep SVE technology, given that much is yet to be determined to develop the design for 
such a system namely through implementation of the PDI activities and SVE pilot testing (see 
Section 3 below), a contractor for construction and OM&M of an SVE system will be identified 
following completion of the RD.  


1.4 Work Plan Organization  
As described in the sections that follow, this Work Plan provides the proposed plan and 
methodology for PDI and design of the remedial system(s) to address the identified deep soil 
contamination underlying the former ANC building: 


 Section 2 – Background Information  


 Section 3 – Pre-Design Investigation Activities   


 Section 4 – Remedial Design Approach and Work Elements    


 Section 5 – Remedial Design Deliverables  


 Section 6 – Remedial Design Schedule   


 Section 7 – References 


These tasks are discussed in detail in the sections that follow.   


The appendices provide the Historic Analytical Data for volatile organic compounds (VOCs) in OU3 
Treatment Area (Appendix A), Quality Assurance Project Plan (Appendix B), a Transportation and 
Disposal (T&D) Plan for managing excess spoils and waste material from the PDI activities 
(Appendix C), a detailed work plan for SVE Pilot Study (Appendix D), and an updated Health and 
Safety Plan (Appendix E). 


2. BACKGROUND INFORMATION 


2.1 Site Description 
The PVGCS site encompasses an area of about 16.5 square miles (10,600 acres) that extends 
about 8.5 miles along the length of the Pohatcong Valley, which is a northeast-southwest trending 
valley bounded by mountains.  The location of the Site is shown in Figure 2.  The Site is divided 
into three operable units.  Operable Unit 1 (OU1), which covers about 8.75 square miles extending 
about 5 miles along the Pohatcong Valley, is defined by the USEPA as the study area established 
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to address TCE and tetrachloroethene (PCE) contaminated groundwater within Washington 
Borough, and parts of Washington and Franklin Townships.  OU2 is defined by the USEPA as the 
portion of the Site downgradient from OU1 where TCE is present in groundwater.  The OU3 Study 
Area is located in Washington Borough and is defined by the USEPA as the area that has been 
identified as the source area for TCE within the aquifer.  The OU3 Study Area comprises four 
properties known as: ANC Area of Concern 1 (AC1), Vikon Tile Corporation (VTC), and Warren 
Lumber Yard (WLY) properties.  A site map showing the location of OU3 is presented on Figure 3.  
This RDWP focuses on remediation of Source Area A, which contains the deep TCE-contaminated 
soils underlying the southwestern portion of the former ANC building identified as the volume of 
soils to be treated in the USEPA’s ROD for OU3. 


The currently active facility consists of the one main building, which houses administrative offices, 
production facilities, raw and waste materials storage areas, and warehouse shipping and 
receiving operations for Albéa Americas, Inc. (Albéa).  The eastern side of the property consists of 
an unused, vegetated land that borders State Highway 31.  The northern side of the building is a 
shipping and receiving area that includes loading docks, equipment storage areas, and raw 
materials and drum storage.  The western side of the building includes a paved area that contains 
raw material storage silos, a water tower, two groundwater production wells, two groundwater 
reinjection wells, and the SVE and SSD systems (CDM Smith, 2016).  The SVE and SSD systems 
were installed in July 2013 as part of the VIRA performed at the Albéa facility.  The GWETS 
treatment equipment is housed in a pre-engineered treatment building (50-foot by 50-foot by 25-
foot high), which is located on the southwestern portion of the property. 


Source Area A within OU3 has been defined as the soils beneath the southwestern portion of the 
ANC building also known as the Former Molding Department room inside the building and drain 
lines (DL) DL-9 and DL-10, which connect to discharge structures on the down slope portions of 
the ANC property and originate in this area of the ANC building (USEPA, 2016a).  This area is 
depicted on Figure 3.  The RDWP study area is about 20,000 square feet and is generally centered 
around existing groundwater monitoring well POHMW12. 


2.2 Site History 
In 2011, USEPA initiated OU3 Study Area Remedial Investigation/Feasibility Study (RI/FS) 
activities to determine the nature and extent of contamination.  The RI included an evaluation of 
potential human health and ecological risks based on Site-related contamination in soil, sediment, 
surface water and indoor air.  As a result of these activities, USEPA issued a ROD for OU3 in 
September 2016.  As provided in the OU3 ROD, the major components of the USEPA-selected 
remedy for OU3 include the following: 


 The implementation of deep SVE and/or thermal treatment to address deep soil contamination 
underlying the former ANC building. 


 Long-term operation and maintenance of the existing shallow SVE and SSD systems within the 
former ANC building. 


 Long-term groundwater and indoor air monitoring in the OU3 Study Area. 


 Continued implementation of ICs, including the existing deed notice, and amendment to reflect 
the components of the selected remedy for OU3 that will be implemented at the former ANC 
property. 


PPPI is conducting the remedial activities at the PVGCS Site pursuant to the CD that became 
effective on March 11, 2015.  The OU3 Source Area Soil Treatment portion of the project is being 
performed in accordance with the OU3 SOW, which defines the requirements for implementation 
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of the OU3 RD, OU3 RA, and OU3 OM&M.  The OU3 SOW was approved by the USEPA on June 26, 
2017 and incorporated into the CD. 


During the summer of 2013, SVE and SSD systems to mitigate exposure to TCE inside the building 
were installed as part of the vapor intrusion response actions at the facility.  The SVE/SSD 
systems treat the soils to a depth of approximately 5 feet below the building slab.  Results of 
subsequent sampling show the systems have reduced concentrations in the indoor and sub-slab 
air significantly and indoor air levels are below the Site-specific indoor air health goal of 7 
micrograms per cubic meter (μg/m3) 4.  Based on analytical results and field PID readings 
collected from the SVE/SSD system influent from July 2013 through October 2017, the total mass 
of TCE removed to date for the vapor intrusion response activities is approximately 1,050 pounds.  
A graph of the cumulative mass of TCE removed is shown on Figure 4. 


2.3 Site Geology 
The PVGCS Site is located within the Pohatcong Valley, which falls within the Reading Prong 
portion of the Highlands Physiographic Province, locally referred to as the New Jersey Highlands 
Province.  This province is characterized by northeast-southwest trending ridges and valleys of 
Late Precambrian metamorphic and igneous rocks, and Early Paleozoic carbonate rock. 


2.3.1 Regional Geology 


The Pohatcong Valley trends northeast-southwest and is bounded on the southeast and northwest 
sides by regional faults (the Pohatcong Thrust Fault along the southeast side and the Brass Castle 
Thrust Fault along the northwest side).  A third fault (the Karrsville Thrust Fault) is suspected to 
be present along the Valley floor.  The topographic ridges to the southeast and northwest of the 
Valley floor are both formed from relatively hard and erosion-resistant igneous and metamorphic 
rocks of Precambrian Age that were thrust up in the area during the Paleozoic Era.  The Valley 
floor is underlain by Early Paleozoic (Cambrian and Ordovician) units that are primarily composed 
of carbonate rocks (limestones and dolomites) of the Jackson Limestone and the Kittatiny 
Supergroup.  The Kittatiny Supergroup includes the Leithsville Formation, Allentown Dolomite, 
Lower Beakmantown Group, and the Upper Beakmantown Group.  The upper part of the Valley 
where the existing groundwater extraction and treatment system is operated is underlain by the 
Leithsville Formation, which is characterized as an approximately 1,000-foot thick unit that 
consists of dolomite, calcitic dolomite, and phyllite with thin beds of dolomite-cemented quartz.  
This formation and the other bedrock formations located farther down the Valley contain 
numerous karstic features (i.e., sinkholes, caves, large fractures, and cavities) and are primarily 
composed of carbonate units that readily form karst. 


The carbonate rocks under the Valley floor are overlain by unconsolidated sedimentary deposits of 
glacial origin, primarily glacial till, glacial moraine, and glacio-fluvial deposits that range in thickness 
from about 40 feet near the boundary between OU1 and Operable Unit 2 (OU2) (i.e., down valley) 
to about 100 feet near the northeastern boundary of OU1.  These glacial deposits are generally 
characterized as a heterogeneous and poorly sorted mixture of gravel, sand, silt, and clay.  In most 
areas, this material has a low permeability and is primarily composed of clayey silt.  Slightly greater 
permeability is encountered in some strata that contain silty sand and gravel lenses. 


                                               
4 The Site-specific indoor air health goal of 7 μg/m3 developed by USEPA and ATSDR is a to-be-considered 


(TBC) criterion. 
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2.3.2 OU3 Geology 


The glacial fill, moraine and fluvial unconsolidated overburden deposits immediately below the 
building are characterized as predominantly silt to approximately 88 feet below ground surface 
(bgs) to 109 feet bgs.  The silt coarsens downward often becoming sandier towards the bedrock 
interface.  The silt is characterized by having trace cobbles and boulders, is dry, and hard.  In 
some boreholes, a cobble or boulder layer was encountered.  These layers ranged in length and 
depth.  The shallowest boulder/cobble layer was encountered around 16 feet bgs while the 
deepest cobble/boulder layer was encountered around 90 feet bgs.  Below the silt overburden, 
weathered dolostone/limestone bedrock is encountered (CMD, 2016).  Generalized geologic cross-
sections of the OU3 Source Area to be treated are presented in Figures 5A and 5B. 


2.4 Site Hydrogeology 
Groundwater in the Pohatcong Valley is found in perched zones within the unconsolidated deposits 
and in a regional aquifer in the deep overburden and bedrock.  Although some perched water 
zones are present, they do not represent a significant source of groundwater for the region; are 
generally isolated from each other; and do not form one coherent aquifer.  The regional bedrock 
stratum is primarily composed of fractured and karstic dolomite.  Groundwater in the regional 
aquifer is generally encountered at a depth of approximately 80 to 110 feet bgs in the northern 
part of OU3 where active remediation is proposed and at progressively shallower depths farther 
down valley (i.e., towards the southwest).  The depth to groundwater at POHMW12 located within 
OU3 Source Area A ranges from approximately 120 feet bgs to 129 feet bgs.  


2.5 Summary of OU3 (Source Area A) Soil TCE Impacts 
In 2006, ENVIRON International Corporation (ENVIRON)5 conducted an investigation to, inter alia, 
define the potential soil contamination associated with interior and exterior drain lines from the 
ANC building.  As part of this investigation, 382 soil samples (plus 48 field duplicates) were 
collected and analyzed for VOCs.  Floor drains, sumps, and a drain line were identified in an area 
referred to as the former Blak-Sol Operations Area (AOC 33) where solvents were used.  Shallow 
soil samples (less than 2 feet bgs) collected adjacent to the identified floor drains, sumps, and 
drain line had TCE concentrations that ranged from non-detect to 100 milligrams per kilogram 
(mg/kg).  In deeper soil samples collected from this area, concentrations of TCE up to 9,500 
mg/kg were detected.  These concentrations are indicative of historical releases of either 
immiscible phase TCE or high concentrations of TCE in solution.  These releases occurred from the 
early 1950s until the 1980s.  Large quantities of TCE-impacted wastewater or storm-water likely 
leaked from facility drain pipes.  Such releases likely enhanced the downward migration of 
contaminants through the thick (greater than 100 feet) vadose zone, which resulted in impacts to 
the regional aquifer.  Based on the anisotropic nature of the vadose zone soil, contaminant 
migration preferentially followed relatively high permeability vertical pathways prior to 
encountering low permeability lenses.  The contamination then likely migrated laterally prior to 
encountering other relatively high vertical permeability pathways.  A portion of the TCE mass has 
been retained in the soil by capillary forces within the porous media or adsorbed onto the surfaces 
of the soil particles.  The TCE mass has also diffused into the soil matrix below the ANC building, 
and a portion of the TCE mass within shallow soils has volatilized over time.    


Tables summarizing the soil sample data for VOCs collected during the 2006 RI are included in 
Appendix A.  Additionally, groundwater wells POHMW12 (within the ANC building) and POHMW13 
(just south of the ANC building) were sampled for VOCs.  Groundwater TCE concentrations in 


                                               
5 Effective May 1, 2015, the legal name of ENVIRON International Corporation became Ramboll Environ 


US Corporation.  
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POHMW12 and POHMW13 were 74 micrograms per liter (ug/L) and 4,600 ug/L, respectively, in 
September 2006. (ENVIRON, 2007) 


From 2012 to 2015, USEPA conducted multiple investigations at Source Area A within the 
southwestern corner of the ANC building, where the TCE degreasers are believed to have been 
formerly located.  A total of 165 soil samples (plus 11 field duplicates) were collected and 
analyzed for VOCs to determine the extent of the TCE contamination within Source Area A.  
Twenty-eight of the 165 soil samples were collected from shallow soils (< 2 feet bgs) beneath the 
building slab, while the remaining soil samples were collected deeper than 2 feet bgs.  TCE 
concentrations in the shallow soils ranged from non-detect to 2.8 mg/kg.  TCE concentrations 
from subsurface soils (soils > 2 feet bgs) ranged from non-detect to 120 mg/kg (CDM Smith, 
2016).  The maximum detection of TCE in both shallow and subsurface soils was in the 
southwestern corner of the ANC building.  TCE is present above 1 mg/kg throughout the 
overburden and into the weathered bedrock zone to a depth of approximately 100 feet bgs 
beneath the ANC building.  From 70 to 100 feet bgs, a TCE hotspot was identified within Source 
Area A.  Concentrations from the hotspot area ranged from non-detect to 120 mg/kg (CDM Smith, 
2016).  The tables of Appendix A summarize the soil sample data for VOCs collected during the 
2012 to 2015 RI conducted Source Area A of the former ANC building.  The TCE remaining in the 
soils in Source Area A is an ongoing source of groundwater contamination and vapor migration to 
indoor air.  Figures 6 through 9 illustrate the extent of the TCE contamination within OU3 
Treatment Area A for 0 to 30 feet bgs, 30 to 60 feet bgs, 60 to 90 feet bgs, and 90 feet bgs to the 
top of competent bedrock, respectively.  A summary of analytical results of soil samples collected 
during both the 2006 ENVIRON and the 2012-2015 USEPA remedial investigation activities in OU3 
in Source Area A is presented in the tables of Appendix A.   


To develop a three-dimensional (3D) understanding of the soil TCE impacts in OU3 (Source 
Area A), analytical results from the 2006 ENVIRON investigations and the 2012-2015 USEPA 
preliminary site assessment and RI soil samples were managed using Earthsoft’s EQuIS data 
management system.  These data were used to prepare a 3-dimensional site characterization 
model using the Earth Volumetric Studio (EVS) software and the analytical data interpolated in 
EVS using kriging methods.  In EVS, a 3D structured grid (e.g., domain) was created using a 
nominal cell size of four feet in the X and Y (horizontal) domain and two feet in Z (vertical) 
domain resulting in a data interpolation grid consisting of approximately one million cells.  The 
EVS “Adaptive Gridding” feature was enabled which adds additional cell nodes at all measured 
data points further subdividing 3D cells where data are present. 


Non-detect values were included in input Analytical Interval Data Value (AIDV) files using the 
reporting detection limit for each result (e.g., “<0.5”).  EVS recognizes the less than symbol and 
substitutes a user-provided fraction of the reporting limit, a “Less Than Multiplier”.  A less than 
multiplier of 0.1 was selected as well as the following kriging search radius settings; log 
processing, octant search, use all points, simple anisotropy of twenty horizontal to one vertical 
(20:1) and no directional trend.  The 3D model semivariogram of the data was refined within the 
EVS software by adjusting the model variogram parameters (sill, range, and nugget) in an 
iterative fashion until a representative or “best fit”model variogram was generated.  The resulting 
3D model semivariogram was then used with the above-mentioned kriging search radius settings 
to interpolate the data points to the structured grid.  The kriging interpolation provides a measure 
of confidence, uncertainty and the standard deviation at each model node.  Regions exhibiting 
higher levels of uncertainty have been determined as areas that would benefit from additional 
sampling data. 
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The resulting 3D interpolation was subset to depict the volume of TCE in soil estimated to exceed 
1.0 mg/kg.  The subset model volume was subsequently used to prepare various 2D and 3D 
figures, cross-sections, graphics and volumetric estimates.  The 3-Dimensional site 
characterization model output illustrating the interpolated extent of TCE in Soil is presented on 
Figure 10. 


2.6 Soil Physical Characteristics 
During the RI, USEPA collected 44 soil samples for grain size and total organic carbon (TOC) 
analysis in both the shallow and subsurface soils.  Four additional samples were collected for 
porosity, permeability, moisture, and bulk density in OU3 Source Area A in both the shallow and 
subsurface soils.  TOC in soil samples ranged from 38 mg/kg to 1,500 mg/kg, with the higher TOC 
concentrations being detected within the deeper soil samples.  Percent moisture ranged from 12% 
to 15.1%.  Porosity ranged from 31% to 33%.  Laboratory permeability testing of soil samples 
collected from OU3 ranged from 2.9x10-8 centimeters per second (cm/sec) to 3.4x10-6 cm/sec.  
Soils having these characteristics are estimated to have low to moderate intrinsic permeability on 
the order of 10-13 to 10-11 square centimeters (cm2) based on the saturated hydraulic conductivity 
described above using the air/water and density/viscosity relationships (USACE, 2002).  A 
summary of the physical characteristics of soil samples collected during the 2012-2015 USEPA 
remedial investigation activities in OU3 Source Area A is presented in the tables of Appendix A.   


2.7 Remedial Action Goals and Objectives 
The primary objectives of this action are to remediate the source soils that are contributing to 
groundwater and indoor air contamination at the Site and minimize potential future health and 
environmental impacts from site-related contaminants.  The USEPA-defined Remedial Action 
Objectives (RAOs) for OU3 are: 


 Reduce contaminant mass in the vadose-zone soil to minimize the impact to groundwater 
quality; 


 Reduce contaminant mass in the vadose-zone soil to minimize the potential human-health 
risks from vapor intrusion; and 


 Mitigate impacts to public health resulting from existing, or potential, soil vapor intrusion into 
buildings. 


To achieve the RAOs, the following remediation goal (RG) was set by the USEPA for this action 
(Table 8 of the ROD): 


 Site-specific RG of 1 mg/kg for TCE in the vadose-zone soil, based on modeled calculations that 
demonstrate that a TCE soil concentration of 1 mg/kg would result in minimal impact to TCE 
concentrations in groundwater at the OU1 groundwater extraction and treatment system wells. 


2.8 Summary of Selected Remedy 
The remedy selected by the USEPA includes the implementation of deep SVE and/or thermal 
treatment to address deep soil contamination underlying the former ANC building.  Additionally, 
the shallow SVE and the SSD systems installed as part of the VIRA would continue to operate 
during the implementation of the deep soil remedy.  For the remedy, treatment will be focused at 
the 30 to 100 feet bgs depth range to remediate the deep vadose zone contamination beneath the 
ANC building in order to meet the Site-specific RG of 1 mg/kg TCE.  However, treatment of 
shallower soil impacts in the 5 to 30-foot depth range may be necessary based on the results from 
the PDI activities. 







DRAFT REMEDIAL DESIGN WORK PLAN 
Operable Unit 3, Pohatcong Valley  
Groundwater Contamination Superfund Site 
Warren County, New Jersey 
 
 


  


10 of 37


PDI activities will include an SVE pilot study.  The results of the PDI activities will be used to 
evaluate whether the remedial technology proposed in the RD will be deep SVE, thermal treatment, 
or a combination of both.  As presented in Section 3.4 below, SVE pilot testing will be performed to 
obtain information needed for design of a deep SVE system.  As discussed in Section 3.3 below, 
although no pilot or treatability studies are proposed for implementation of Thermal Conductive 
Heating (TCH) as the technology for implementing ISTR for OU3, the results of the PDI will be used 
to refine the volume of soils proposed for thermal treatment and numeric modeling of heating of 
the target treatment volume will be performed in the RD to estimate treatment duration.   


ISTR entails heating the deep vadose zone soils to a sufficient temperature such that the TCE will 
volatilize into soil gas and be captured by a subsurface soil vapor collection system or deep SVE 
system.  If proposed for implementation, it is anticipated that ISTR will be conducted between 60 
and 100 feet bgs at the location of Source Area A beneath the former ANC building.  Deep SVE 
entails installation of vapor extraction wells and associated vapor monitoring points within the 
deep soils to be treated within the location of Source Area A, and extraction and off-gas treatment 
of vapors that will be generated during SVE system OM&M.  If after operation of the proposed 
remedial technology(ies) (i.e., ISTR and/or deep SVE system), TCE concentrations in the 
extracted vapor reach asymptotic levels, recommendations for either further optimization of the 
selected remedy or a petition to shut the system(s) down will be presented to the USEPA upon 
demonstrating that the residual TCE concentrations have met the RG and RAOs.   


3. PRE-DESIGN INVESTIGATION ACTIVITIES 


A PDI for Operable Unit OU3 (Source Area A) will be conducted to better define the extent of 
contamination beneath the Albéa building and to facilitate design of the RA.  The data generated 
from the PDI will focus on refining the treatment area for the proposed remedy (i.e., the 
unsaturated soils with concentrations of TCE greater than 1 mg/kg).  As discussed in Section 2.5 
above, preliminary review of existing site data indicates there are data gaps that will require 
additional characterization efforts. 


The RD will be based on these PDI data to ensure that the remedy targets the appropriate 
unsaturated soil areas.  As discussed in Section 2.5, the area to the north and northwest of the 
main hot spot located below the former molding room in the Albéa facility has not been 
adequately characterized.  This large area has been defined based on two soil borings and will 
need to be investigated further to optimize treatment.  In addition, data gaps exist in areas along 
the southern and western boundaries of the estimated extent of the TCE impacts.  Additional 
borings in these areas will allow for a more focused remedial effort, possibly reducing the volume 
required for treatment. 


A SVE pilot test will also be conducted within the former Molding Department room inside the 
Albéa building.  The objective of the SVE pilot test will be to gather data that are necessary for 
possible design of a deep SVE system to remediate unsaturated soil identified in OU3 (Source Area 
A), and assess if implementation of ISTR or deep SVE or a combination of both technologies will 
be proposed to achieve the OU3 RG of 1 mg/kg TCE in soils.  The criteria for determining whether 
SVE alone will meet the OU3 RG are: 


1. For SVE to be effective in the transmission of air through the subsurface unsaturated soil an 
intrinsic permeability of at least 10-13 square centimeters (cm2) or greater is recommended. 
The intrinsic permeability is a measure of the ease with which a porous medium can transmit 
air, water, or other fluids; 
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2. The corresponding calculated air permeability of the unsaturated soil shall be greater than 10-


10 cm2 for the soil to be amenable to SVE in accordance with the Engineer Manual on Soil 
Vapor Extraction and Bioventing (USACE, 2002).  Air permeability is the ability of vapors to 
flow through the soil and is the most important parameter with respect to the design and 
success of SVE systems in meeting the RG; 


3. Evidence of soil gas composition (CO2, O2, CH4, and VOC) changes within the vadose zone to 
confirm pore volume exchange during SVE testing.  A statistically significant change or trend 
in soil gas composition during the test will be considered evidence of vapor flow; and 


4. Achieve a minimum pore-gas velocity between 0.01 and 0.001 cm/s (or ~ 3 to 30 ft/day) 
everywhere within the contaminated zone where TCE > 1 mg/kg without requiring 
unacceptably close SVE well spacing per the following guidance documents: Engineer Manual 
on Soil Vapor Extraction and Bioventing (USACE, 2002) and Development of 
Recommendations and Methods to Support Assessment of Soil Venting Performance and 
Closure (USEPA, 2001). 


If the above criteria are not met resulting in the conclusion that SVE alone will not meet the RG, 
then thermal will be implemented.   


The results of the PDI will be evaluated and presented in the Preliminary (30%) Remedial Design 
Report and draft Pilot/Treatability Study Evaluation (P/TSE) Report in accordance with the OU3 
SOW.  Further detail on the PDI activities to be performed for the OU3 RD is discussed below.  


3.1 Data Gap Evaluation 
Based on the results of the OU3 remedial investigations and the results from the 3-Dimensional 
site characterization EVS model output, preliminarily estimates are that approximately 13,110 
cubic yards of soil contains TCE concentrations greater than 1 mg/kg within the USEPA-identified 
vertical treatment zone of 60 to 100 feet bgs.  Review of the RI data indicates that there are data 
gaps that will require additional characterization efforts.  The area to the north and northwest of 
the highly impacted soil zone beneath the Albéa facility has not been adequately characterized for 
design purposes (refer to Figures 6 through 9 illustrating the extent of the TCE contamination at 0 
to 30 feet bgs, 30 to 60 feet bgs, 60 to 90 feet bgs, and 90 to 120 feet bgs, respectively).  This 
area has been characterized based on two soil borings and will need to be investigated further to 
provide for design of the OU3 remedy.  In particular, the extent of the TCE soil impacts that are 
greater than 1 mg/kg has not been defined in areas along the eastern, western and northern 
limits of the former Molding Department room.  Additional borings in these areas will allow for a 
more focused remedial effort. 


3.2 Pre-Design Soil Sampling and Analysis Plan 
To gather the necessary samples to define the soil TCE impacts in the locations discussed above, 
23 soil borings are initially proposed to be installed within the OU3 Source Area A.  The locations 
of the proposed soil borings are shown on Figure 11.  The PDI will include the installation of 
vertical and angled soil borings to approximately 100 feet bgs from inside the Albéa building.  The 
soil borings will be installed using sonic drilling methods to collect soil samples at the locations 
identified on Figure 11.  Angled soil borings will be necessary at some locations due to facility 
infrastructure (interior walls, foundations, utilities, etc.), which limits the accessibility of the 
drilling equipment to install vertical soil borings in certain areas.  The angled soil boring locations 
are illustrated on Figure 11 and discussed in further detail in Section 3.2.1. If data gaps remain in 
areas where access is limited in the TCE impacted soil area where vertical borings are planned, 
additional angled borings will be considered to complete the delineation of TCE impacts > 1 mg/kg 
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at these locations to the extent practicable (e.g., based on existing building constraints and health 
and safety considerations).. 


Soil samples collected from the drilling operations will be analyzed using an on-site mobile 
laboratory to allow the soil boring program to be completed in an adaptive fashion and in an 
efficient and cost-effective manner.  A mobile laboratory with the ability to analyze soil samples 
for VOCs and percent moisture will be used during the PDI to make decisions on delineation in the 
field in real time without delay or stand-by of drill rigs and personnel.  The procedures for 
communicating field changes to PDI boring locations to USEPA are summarized below: 


 Proposed field changes to PDI boring locations will be submitted in writing (email is 
acceptable) by Ramboll Environ (Project Engineer, PDI Field Manager or PPPI’s designated 
representative), which has the authority and responsibility set forth to initiate field changes 
with PPPI for approval. 


 Ramboll Environ will discuss the requested PDI boring location field change with USACE and 
representatives of Albéa (Plant Engineer and EHS Supervisor) to seek concurrence on the field 
change and to provide additional information that may be requested to make a determination. 


 Concurrence by the USACE/USEPA on the field change may be accomplished via e-mail to the 
Ramboll Environ Project Engineer, PDI Field Manager or PPPI designated representative. 


 If approved, the Project Engineer, PDI Manager or PPPI’s designated representative will 
instruct the drilling contractor to proceed with the proposed field change. 


To provide defensible data that can be subjected to Level 4 data validation, the mobile field 
laboratory will be National Environmental Laboratory Accreditation Program (NELAP) accredited.  
Such mobile laboratories are capable of turning around dozens of samples per day, including the 
standard suite of QA/QC analyses.  These data will be used to update the Conceptual Site Model 
(CSM) for Source Area A and incorporated into the existing 3-Dimension site characterization 
model as discussed in Section 2.5.  These efforts will be focused on ensuring that the remedy is 
designed to treat the deeper zone where TCE concentrations in soils exceed 1 mg/kg.  The 
existing Quality Assurance Project Plan (QAPP) has been updated to include the OU3 Scope of 
Work (i.e., the use of a mobile laboratory and soil sampling and analysis) in accordance with the 
requirements of Section VI.F., of the SOW and CD and is provided in Appendix B. 


To capitalize on drilling operations while inside the Albéa facility, Ramboll Environ plans to utilize 
the soil borings for the installation of monitoring points (thermocouples, vapor monitoring points 
and heat resistant monitoring wells) for the SVE pilot testing activities and for implementation of 
ISTR.  This approach will provide efficiencies in the final installation and avoid the need for 
additional access into the building for installation of the necessary ISTR and/or deep SVE system 
components.  Details regarding the installation of monitoring points, thermocouples, vapor 
monitoring points and heat resistant monitoring wells are discussed below. 


A sampling plan, including the media to be sampled, contaminants, or parameters for which 
sampling will be conducted, location (areal extent and depths) of samples to be collected, and 
number of samples is also described in detail below. 


3.2.1 Soil Boring Installation 


Prior to conducting intrusive activities, utility mark-outs will be coordinated through the New 
Jersey One Call System and Ramboll Environ will coordinate utility identification and clearance 
activities with Albéa.  To identify subsurface utilities and confirm their location prior to initiating 
any intrusive work, Ramboll Environ will complete geophysical surveys (e.g., using ground-
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penetrating radar and electromagnetic conductivity) of the areas where intrusive activities will 
occur (i.e., soil boring installation, underground work).   


Upon completion of the geophysical utility clearance efforts, all soil boring locations will be cored 
through the concrete with a wet rotary diamond coring method to control dust particulates.  The 
cores will be advanced through the concrete floor and be left in place until the locations are ready 
to be advanced as soil borings.  An air knife will be used to clear the upper approximately 5 feet of 
each boring prior initiation of sonic drilling.  Advancement of soil borings will be completed 
through the use of sonic drilling methods using a 4-inch core barrel and 6-inch override casing.  In 
this configuration a 5-foot soil core barrel (4-inch diameter) is advanced to collect the soil core 
and is then overridden with the 6-inch casing.  Once the casing is overridden the soil core is 
removed and provided to the field geologist for logging and soil sampling.  In the majority of 
formations, the soil core barrel is advanced without the use of a drilling fluid to limit impact to soil 
sample collection.  If denser units are encountered (i.e., rock or boulders) several mitigation 
measures to reduce the impact on analytical samples from the drilling process will be performed.  
These include shorter sampling intervals and specialized drive buffers that limit heat generation.  
The override casing will be advanced using a minimal amount of water.  This is necessary to clear 
the annular space between the 4- and 6-inch casing and to reduce friction.  All fluids will be 
contained and disposed in appropriate containers (55-gallon drums and/or roll-off containers) for 
treatment or disposal in accordance with the Transportation and Disposal Plan contained in 
Appendix C.  


At certain locations along the perimeter of the former molding room, the soil borings will require 
advancement at an angle other than vertical in order to collect soil samples to characterize the 
distribution of contaminates that may exist outside of the footprint of the former molding room.  
The locations of the soil borings to be advanced in an angled manner are presented on Figure 11 
and are identified as soil borings PDI-SB01A, PDI-SB02A, PDI-SB21A, and PDI-SB22A.  Initially, a 
vertical boring (90°) boring will be advanced and sampled and based on the analysis of the soil 
from the vertical boring a decision to step out will be made.  However, as data gaps are known to 
exist beyond the western and southern areas of the molding room where access is limited, the soil 
borings at PDI-SB01A, PDI-SB02A, PDI-SB21A, and PDI-SB22A will initially be installed at an 
angel of 67° and potentially at 45° depending on the sample results.  The borings advanced at 
67° will reach out approximately 40 feet at the target interval of 100 feet bgs.  Based on the soil 
sample analytical results a decision will be made to advance a further step out soil boring (angled) 
if the extent of the TCE impacts is not adequately defined.  An illustration of the angled drilling 
profiles to be used for the PDI soil borings and the corresponding depth vs. distance chart is 
illustrated on Figure 12.  A list of the PDI soil borings, thermocouples, vapor monitoring points and 
heat resistant monitoring wells to be installed for the PDI is presented in Table 1, Pre-Design 
Investigation Soil Boring Installation Details.  Soil borings that are not completed with 
thermocouples, vapor monitoring points, or SVE pilot wells will be abandoned using heat-resistant 
cement grout (e.g., type H) below 40 feet bgs and standard bentonite cement grout to 
approximately 2 feet beneath the building slab. 


3.2.2 Soil Sampling Methods 


Soil samples will be collected from the 4-inch Sonic drilling cores and will be logged by a geologist 
to include a description of the soils using the Unified Soil Classification System (USCS).  The soil 
samples will be collected from the borings for inspection, field screening, and laboratory analysis.  
Major attributes of a representative soil sample to be identified in the field include soil type or 
lithology (sand, silt, and clay), color, texture as determined by major and minor particle sizes, and 
sorting.  Other characteristics that may be recorded include structure, cementation, moisture 
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content, density, the presence of accessory minerals, foreign material, and odor.  Other critical 
parameters of the sample collected include method of collection, location, and depth.  Field 
observations from the borings will be recorded on soil boring logs in accordance with Standard 
Operating Procedures (SOP) provided in the QAPP. 


In addition, the soil samples will be screened using a 10.6 electron volt (EV) photoionization 
detector (PID) to document the estimated concentration of total VOCs.  The PID will be calibrated 
in the field according to manufacturer's instructions, using 100 parts per million (ppm) isobutylene 
span gas and air (zero gas), and checked between each screening event for proper response.  The 
PID readings and visual/olfactory evidence of contamination will be recorded on the boring logs 
and in the field notes in accordance with the SOP included in the QAPP. 


Based on recovery, a minimum of two soil samples will be collected from each five foot core run. 
Sampling will begin once native soils beneath the building slab or foundation backfill are 
encountered except for those locations noted in Table 1 where the sampling depth will be initiated 
at 40 feet bgs.  Soil sampling will be initiated at 40 feet bgs at seven proposed PDI soil boring 
locations where delineation data gaps exist in the lower portion of the vadose zone at those 
respective locations (see Table 1).  Once initiated, sampling will continue through the 
unconsolidated zone at all locations until the top of competent rock is encountered.  The sample 
intervals from each five foot core run will be selected based on the PID readings and/or visual 
indications of impact.  The soil samples will be collected using an Encore or TerraCore sampling 
device in accordance with the soil sampling SOPs as described in the QAPP.  The soil samples will 
be labeled, placed in an ice-filled cooler, and delivered to the on-site mobile laboratory and 
analyzed for VOC as discussed in the following section.  


The sample name will follow a standard convention.  The sample name will consist of an 
alphanumeric code that will identify the project site, sample location, and collection depth.  The 
first identifiers in the sample name will consist of the code POH then the soil boring name.  This 
will be followed by a code designating the depth interval.  Angled soil borings will have the 
identifier “A” added to the boring number followed by the numerical drilling angle of which that 
boring was completed.  For field duplicates, a two digit code designating the field duplicate (FD) 
will be added to the end of the sample name.  As an example, a sample collected from the 2 to 4 
foot bgs interval of soil boring PDI-SB07 would have a sample name of POH-PDI-SB07(2-4), and a 
field duplicate collected from the same location would have a sample name of POH-PDI-SB07(2-
4)FD.  For angled soil borings, a sample collected from the 70 to 72 foot bgs interval from 67° 
angled soil boring PDI-SB01A would have a sample name of POH-PDI-SB01A67(70-72).  Blanks 
will be identified by TB (for trip blanks) or EB (for equipment blanks), followed by a numeric 
designation indicating a ordinal position of the blank amongst blanks collected during a given 
sample day, and a six digit numeric code indicating the date the blank was collected (yymmdd).  
As an example, the second trip blank collected on November 17, 2017 would be identified as POH-
TB02-171117. 


3.2.3 Laboratory Analyses 


The analysis of soil samples will be conducted using an on-site mobile laboratory (Cascade 
MobiLab).  The MobiLab will analyze the soil samples for a limited list of VOCs (i.e., vinyl chloride, 
1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, and TCE) using EPA Method 
8260 and percent moisture.  Cascade’s MobiLabs are NELAP-accredited and provide defensible 
data that have undergone Level 4 data validation.  The analytical methods and turnaround times 
for the suites of analytes are provided in Table 2 of the QAPP, and the lists of analytes are 
provided in Table 4 of the QAPP.  Periodically the QAPP for the project is updated, and submitted 
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to the USEPA for review and approval.  QAPP Revision 9 has been prepared and has been 
submitted concurrently with this RDWP.  The most recent version of the QAPP should be 
referenced for the current information on analytical methods, lists of analytes, and holding times.  
The MobiLab Quality Assurance Plan and SOPs are also included in the QAPP.   


The MobiLab is capable of turning around approximately 45 samples per day including the 
standard suite of QA/QC analysis.  This will allow the soil boring program to be completed in an 
adaptive fashion.  The data from the mobile laboratory will be used to update the 3D site 
characterization model for the source zone area and to make decisions for collecting additional soil 
samples to adequately characterize the TCE impacts in the source area.  These efforts will be 
focused on ensuring that the remedy is designed to address the source area and treat the zone 
where TCE concentrations exceed 1 mg/kg. 


3.2.4 Plan for Air Monitoring and Fugitive Emission Controls During PDI 


To ensure that air emissions resulting from the PDI activities meet applicable or relevant and 
appropriate air emission requirements, the existing shallow SVE and SSD systems located within 
the Albéa building will continue to be operated and monitored.  Air monitoring of the breathing 
zone at the location of each soil boring during installation will be performed by the field geologist 
and/or site health and safety officer to confirm that no fugitive emissions are entering the Albéa 
building during the PDI soil boring activities.  Ambient air monitoring for VOCs will be performed 
using a PID (10.6 eV) and will be performed in accordance with the Site-specific Health and Safety 
Plan.  As an added precaution, the vacuum at the nearby SVE/SSD extraction points will be 
monitored to document that no changes in sub slab vacuum occurs during the soil boring 
operations.  If it is determined that changes in the sub-slab vacuum are resulting from the drilling 
operations, efforts will be made to increase the air flow and vacuum at the nearest SVE/SSD 
extraction points to minimize the potential for fugitive emissions. 


To prevent fugitive emissions from the drilling equipment a two tiered system will be employed.  
The drill rigs will be fitted with exhaust purifiers and the purifiers will be vented to the outside of 
the building, if necessary.  The exhaust purifiers allow operation of diesel engines within buildings 
by using catalytic exhaust technology to reduce the exhaust emissions.  Each purifier houses a 
catalytic core, which eliminates harmful emissions by collection of diesel particles and re-burning 
carbon monoxide (CO) and hydrocarbons.  The emissions of the diesel engines are converted into 
water and carbon dioxide (CO2).  In a typical diesel engine the following average exhaust gas 
emissions reductions can be expected: 


 Carbon Monoxide (CO) = 80% - 90%+ 


 Hydrocarbons (HC) = 65% - 80% 


 Diesel Odor (HCHO) = 70% -85% 


 Soluble Organics (SOF) = 70% - 85% 


 Diesel Particulate (DPM) = 20% - 39% 


These average exhaust gas emission reductions depend upon using a well maintained diesel 
engine operating with a load while burning a low sulphur content diesel fuel.  Whenever possible 
the purifier/scrubber is mounted as close as possible to the engine’s exhaust manifold or 
turbocharger (within 12 to 24 inches).  In addition, the exhaust purifiers will be connected to a 
venting system to route the exhaust to the outside of the Albéa building.  This system will be 
attached to each drilling rig and a blower system will be operated on the exterior of the building to 
disperse the emissions to the outdoor air. 
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3.2.5 Pre-Design Field Investigation Data Analysis and Report 


Pursuant to Section VI.C.4 of the SOW for implementation of the OU3 RD/RA, the methodology 
and results of the PDI, including any data analyses and interpretations of the data along with a 
discussion of any impacts these findings have on the RD will be documented in the Preliminary 
(30%) Remedial Design report and submitted to the USEPA for review.  


3.3 Thermal Remediation Treatability Study 
Section VI.D of the SOW for OU3, specifies that a Pilot/Treatability Study Work Plan shall be 
submitted for the purpose of demonstrating the effectiveness of deep SVE and/or thermal 
treatment to address deep soil contamination underlying the former ANC building.  However and 
as is discussed in Section 4.3 below, for the proposed thermal treatment technology using TCH, 
pilot or treatability studies will not be necessary to perform the RD for this technology.  This is 
based on the following: 


 TCE is a simple target contaminant which Cascade has treated successfully to soil 
concentrations lower than 1 mg/kg routinely – multiple case studies are available, including 
peer-reviewed papers.6,7,8  TCE boils at 87oC as a liquid and is readily removed at 
temperatures near 100 oC, which will be the target treatment temperature in implementation 
of TCH as the ISTR technology for the Site. 


 The tight nature of the soils may raise concerns as to how the TCE will be extracted from the 
subsurface under this condition, which has been addressed in detail and published.9  As is 
discussed in Section 4 below, the proposed thermal treatment design approach is to use co-
located SVE wells next to each heater, and to follow state-of-the-art procedures and best 
practices. 


 Laboratory treatability tests will not improve estimates for heating duration and treatment 
time.  However, numerical modeling will be used in the design for TCH to implement ISTR for 
OU3 after the treatment area has been refined using the PDI results. 


3.4 Soil Vapor Extraction Pilot Study 
In satisfaction of Section VI.D of the OU3 SOW, an SVE pilot study will be conducted to gather the 
necessary pre-design data to design a deep SVE system for remediating TCE in the unsaturated 
soil.  Testing for the SVE pilot study will be conducted in a designated area within the former 
molding room inside the Albéa building near the location of existing monitoring well POHMW12.  
Three SVE pilot test wells (one in the shallow source area soil, one in the intermediate depth 
range of the impacted source soil, and one in the deep zone of identified soil impacts) will be 
installed during the performance of the PDI soil boring activities.  The SVE pilot test wells will be 
located adjacent to one another (nested) to facilitate testing of the 110-foot unsaturated soil 
profile in the OU3 Area.  In addition, soil vapor monitoring probes will be installed adjacent to the 


                                               
6  Heron, G, K. Parker, S. Fournier, P. Wood, G. Angyal, J. Levesque, and R. Villecca. 2015. World’s Largest In 


Situ Thermal Desorption Project: Challenges and Solutions. Groundwater Monitoring & Remediation 35, no. 
3/Summer 2015/pages 89–100. 


7  Heron, G., K. Parker, J. Galligan and T.C. Holmes.  2009.  “Thermal Treatment of 8 CVOC Source Areas to 
Near Nondetect Concentrations.” Ground Water Monitoring and Remediation.  29 No. 3 / Summer 2009, 
pp. 56-65. 


8  Heron, G., J. LaChance, and R. Baker. 2013.  Removal of PCE DNAPL from Tight Clays using In Situ Thermal 
Desorption. Ground Water Monitoring and Remediation, 33(4): 31-43. 


9  Ibid. 
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SVE pilot test wells to facilitate collection of the necessary data to evaluate and design a deep SVE 
system.  The location of the SVE pilot test area is illustrated on Figure 11.   


SVE pilot testing will be conducted at each of the three SVE well locations/depth intervals 
separately and will be performed in a sequential manner beginning with the shallow SVE test 
followed by the intermediate SVE test and then the deep SVE test.  The pilot testing field activities 
are anticipated to take approximately one to two days per depth interval to complete to allow 
steady-state subsurface air flow conditions to develop so that the full effect of soil venting can be 
evaluated in accordance with the criteria listed in Section 3 to determine if SVE alone can achieve 
the RG.  After completion of the SVE pilot test, the results will be evaluated and documented in a 
draft P/TSE Report that will be submitted to the USEPA.  The report will document the test results, 
provide conclusions regarding the efficacy of SVE in achieving the RG and RAOs.  If proposed as a 
technology to be implemented alone or in combination with ISTR, the P/TSE Report will also 
include a preliminary design for a full-scale SVE system for Source Area A for OU3. 


Further detail on the proposed SVE pilot testing procedures, air permitting requirements, SVE pilot 
test extraction well and monitoring point installation, test equipment and setup, data collection, 
and SVE pilot test data evaluation methods for designing a full-scale SVE system to achieve the 
OU3 RG and RAOs is described in the SVE Pilot Study Work Plan contained in Appendix D.   


3.4.1 SVE Pilot Test Well Installation 


During the PDI, three SVE wells (SVE-1A, SVE-1B and SVE-1C) will be installed at the 
approximate locations shown on Figure 11 to facilitate soil venting for the pilot test.  The borings 
for the SVE wells will be completed using sonic drilling equipment customized for indoor use and 
low overhead clearance applications.  The borings will be completed using a 4-inch diameter core 
barrel with 7-inch diameter override casing.  Soil sampling will be performed at the SVE pilot test 
well boring locations in accordance with the Pre-Design Soil Sampling and Analysis Plan included 
above in Section 3.2.   


To facilitate SVE pilot testing of various depth intervals over the unsaturated soil profile, pilot test 
well SVE-1A will be completed at 30 feet bgs (i.e., feet below the finished floor elevation inside 
the Albéa building), SVE-1B will be completed at a depth of 70 feet bgs, and SVE-1C will be 
completed at the top of the competent bedrock.  The total depth of the wells may be slightly 
revised in the field based on observations by the field geologist and/or the PDI soil sampling 
results.  The SVE wells will be constructed as single-cased wells with 10 feet of 0.020-inch 
continuous wire wrapped stainless steel screen (Type 304 stainless steel).  The SVE well risers will 
be Schedule 40 carbon steel and equipped with threaded joints for connection to the stainless 
steel well screen.  The SVE wells will be constructed with 3-inch diameter well screens and risers 
and the casing will be terminated just below the interior floor surface.  Each SVE pilot test well will 
be protected by a 12-inch diameter flush-mount steel compartment or well vault concreted in-
place.  The SVE well riser at the surface will be threaded National Pipe Tapered (NPT) to facilitate 
the placement of an airtight cap and connection to the SVE pilot test piping and equipment.  The 
annular space surrounding the SVE well screen will be backfilled with a No. 2 or No. 3 silica sand 
pack to at least one foot above the top of the well screen.  A minimum 2.5-foot bentonite chip seal 
will be placed within the annular space above the top of the sand pack and hydrated.  The 
remaining annular space surrounding the well riser will be backfilled with a heat resistant Type H 
or Type G cement grout to approximately 40 feet below the floor surface.  Above the Type H or G 
grout, standard bentonite-cement grout will be installed to approximately 2 feet below grade.  The 
grout will be installed from the top of the bentonite seal upwards using a tremie pipe.  The upper 
2 feet of annular space will be backfilled with concrete.  Further detail regarding the construction 
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of the SVE pilot test wells, including the SVE pilot test well location within the former molding 
room, and a well construction diagram are contained in the SVE Pilot Study Work Plan  
(Appendix D). 


3.4.2 SVE Pilot Test Monitoring Point Installation 


To facilitate monitoring of vacuum and soil gas during the SVE pilot test, a total of three 
subsurface vacuum monitoring point (VMP) borings will be installed during the PDI in the area 
surrounding the SVE pilot test wells (VMP-1, VMP-2, and VMP-3) as shown on Figure 11.  The 
VMPs will be used to measure subsurface vacuum and sample soil gas at various horizontal 
distances and vertical depth intervals within the unconsolidated soil during SVE pilot testing 
activities.  During installation of the VMPs, soil sampling will be performed in accordance with the 
Pre-Design Soil Sampling and Analysis Plan included as Section 3.2, above.  Each VMP boring will 
contain eight monitoring ports (screens) that will be distributed at various depth intervals 
throughout the vertical unsaturated soil profile.  Each vertical VMP will be sequentially labeled 
using the “A” identifier for the shallowest uppermost port, “B” for the next port in the sequence 
below and so on.  The intervals between the monitoring ports will be sealed with a heat resistant 
Type H or Type G cement grout to isolate the screens and to prevent short-circuiting over the 
vertical profile.  Each individual vacuum monitoring port will consist of a one-half-inch diameter 
stainless steel screen constructed by Geoprobe Systems® that is approximately 6 inches in length 
and connected to Teflon® polytetrafluoroethylene (PTFE) tubing that extends to the surface.  The 
PTFE tubing connected to each port will be colored to identify its location/depth interval (Green, 
Red, Blue, Grey, Yellow, Orange, Black, and Natural for the eight depth intervals [A though H] at 
each VMP) and a ¼-inch stainless steel ball valve will be connected to the PTFE tubing to facilitate 
connection to the necessary monitoring equipment.  The ball valves will be protected in an 18-inch 
diameter flush-mounted steel protective compartment concreted in-place.  Further detail 
regarding the construction of the VMPs, including each proposed VMP location within the former 
molding room, the nomenclature to be used for identifying each VMP depth interval, and a 
construction diagram is contained in the SVE Pilot Study Work Plan (Appendix D). 


3.4.3 Pilot Test Air Discharge and Controls 


Based on the New Jersey Administrative Code (N.J.A.C.), Section 7:27-8.1, a SVE pilot test meets 
the definition of an environmental improvement because pilot testing is conducted on a temporary 
basis for the collection of data to provide for design of a remedial technology.  For projects where 
pilot testing is to be conducted that will result in potential air emissions, Section 7:27-8.9 specifies 
that an application for a preconstruction permit and certificate is required.   


Pursuant to Section 7:27, Appendix 1, the applicable air emissions thresholds for total VOC and 
TCE are as follows: 


 Total VOC State of the Art (SOTA) threshold: 5.0 tons per year (TPY) [0.05 pounds per hour 
(lb/hr) reporting threshold]; and 


 TCE SOTA threshold: 10,000 pounds/year (0.01 lb/hr reporting threshold). 


To demonstrate compliance with the above requirements, the amount of VOCs and TCE that could 
potentially be emitted to the atmosphere during the pilot test were calculated.  To facilitate this 
calculation, the mass of TCE estimated in the soil from the 3D site characterization model 
presented in Section 2.5 was used to estimate TCE emission rates.  The air emission calculations 
and assumptions used for estimating the TCE emission rates are provided in the SVE Pilot Study 
Work Plan in Appendix D. 
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The calculated maximum TCE emission rates for the SVE pilot test are 0.39 lb/hr (SVE-1A); 0.12 
lb/hr (SVE-1B); and 0.57 lb/hr (SVE-1C).  Average short-term TCE emission rates were also 
calculated as follows: 0.13 lb/hr (SVE-1A); 0.08 lb/hr (SVE-1B); and 0.27 lb/hr (SVE-1C).  These 
calculated TCE emission rates are greater than the reporting threshold of 0.01 lb/hr.  Since the 
reporting threshold is estimated to be exceeded, risk assessment calculations were performed 
using Risk Screening Worksheet from the New Jersey Department of Environmental Protection 
(NJDEP) that is used for such estimates in New Jersey.  Based on this conservative screening 
model, a hazard quotient for short-term non-carcinogenic effects was calculated in excess of 1 for 
uncontrolled emission of TCE.  As a result, treatment of the air discharge will be required for the 
SVE pilot test. 


Based on the above requirement to provide for air treatment during the SVE pilot testing 
activities, vapor-phase granular activated carbon (GAC) will be used to control the air emissions 
produced from the SVE pilot test system prior to discharge to the atmosphere.  To estimate the 
amount of GAC needed for the pilot test, an off gas concentration of 5.4 ppm of TCE was 
calculated (refer to the SVE Pilot test Work Plan in Appendix D for the emission calculations). 


Based on the maximum SVE air discharge flow rate for the SVE pilot test and estimated off-gas 
concentration, approximately 720 pounds of GAC are needed to effectively treat the VOC 
emissions during the SVE pilot test.  The GAC will consist of four 55-gallon steel container units 
(180 pounds each) that are approximately 22.5 inches in diameter by 35.2 inches high.  The four 
GAC units will be connected in parallel and each unit will have a lag vessel to prevent 
breakthrough.  A header pipe separating the discharge air flow into two separate air streams, each 
at approximately 100 standard cubic feet per minute (scfm) or less will be installed.   


3.4.4 Pilot/Treatability Study Evaluation Report 


The results from the SVE pilot study will be submitted to the USEPA in a draft P/TSE Report and 
will consist of: 


 An evaluation of the performance of SVE in meeting the criteria listed in Section 3 to 
determine if SVE alone can achieve the RG;  


 Determining the optimal vacuum and extraction well air flow rate to apply at each SVE test 
well and depth interval; 


 Understanding the magnitude and distribution of vacuum influence throughout the vadose 
zone; 


 Calculating the pneumatic conductivity of the subsurface soil.  The vacuum response data from 
the absolute pressure transducers will be analyzed using either a confined or a leaky aquifer 
solution method using AQTESOLV® software version 4.5 (HydroSOLVE, 1996-2007) to 
calculate the horizontal pneumatic transmissivity of the soil matrix.  The input parameters will 
be corrected for airflow using the appropriate water/air density-viscosity relationships; 


 Calculating the subsurface soil pore gas velocity distribution.  To facilitate the computation of 
the subsurface soil pore gas velocity, the 3D finite-difference flow model MODFLOW (USGS, 
2000), or other USEPA-approved model for evaluating SVE will be used based on its ability to 
simulate confined/leaky aquifer conditions (atmospheric airflow restricted at the surface due to 
the concrete floor), variability in the subsurface soil physical characteristics, anisotropy in 
horizontal and vertical pneumatic conductivity, variable extraction well air flow rates, and 
multiple extraction well depths and venting intervals.  In applying the numerical model 
MODFLOW to solve for the soil pore gas velocity within the subsurface, the model input and 
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output parameters will be corrected for airflow using the appropriate water/air density-
viscosity relationships; 


 Understanding the relationship between applied extraction well flow rate and subsurface soil 
pore gas velocity; 


 Evaluating soil gas composition (CO2, O2, CH4, and VOC) changes within the vadose zone to 
confirm pore volume exchange; 


 Determining the required number of SVE wells and spacing to obtain an optimal soil pore gas 
velocity to optimize the VOC removal rate.  The basis for selecting the minimum or critical 
pore gas velocity for optimizing the deep soil venting air flow zone of influence will involve the 
use of Damkohler numbers that consider rate-limited mobile-immobile gas exchange and gas-
NAPL mass exchange on a pore scale (Development of Recommendations and Methods to 
Support Assessment of Soil Venting Performance and Closure (U.S. EPA/600/R-01/070, 
September 2001, pp 119 - 148); 


 Evaluating the air discharge/emission rates for full-scale system design and compliance with 
air permitting requirements. 


These data evaluations will be used to inform the design for implementation of one remedial 
technology or a combination of both to achieve the RG and RAOs for OU3.  The draft P/TSE Report 
will include a summary of the SVE pilot test results, data summary tables and graphs, laboratory 
analytical and data validation reports, an interpretation of the data, results of the modeling 
analyses, and conclusions and recommendations for RD will be submitted to the USEPA for review. 


3.5 POHMW12 Replacement and Installation of Additional Monitoring Wells 
During the PDI, Cascade will pre-emptively abandon and replace existing monitoring well 
POHMW12 because it is currently constructed with PVC, which is incompatible with the high 
temperatures that will be present during ISTR.  POHMW12 is located in the former molding room 
and is a well that will be used to evaluate the performance of the OU3 remedy. 


Also during the PDI, two additional monitoring wells (POHMW48 and POHMW49) will be installed 
downgradient of the Albéa building as shown on Figure 13.  These new monitoring wells would 
supplement existing wells POHMW13 and POHMW15 to monitor groundwater conditions 
downgradient of OU3 Source Area A during and after soil treatment. 


3.5.1 POHMW12 Replacement Methods and Procedures 
Cascade will install a replacement monitoring well, POHMW12R, in the same approximate location 
of the existing well POHMW12.  Monitoring well POHMW12 was installed in a 6-inch diameter 
rotosonic drilled borehole to a depth of 138 feet bgs.  The well was completed using a 2-inch 
Schedule 40 PVC - 15-foot long, 10-slot screen from 120 to 135 feet bgs, No. 1 Sand Pack from 
118 to 135 feet bgs. No. 00 Sugar Sand from 115 to 118 feet bgs, and a cement/bentonite grout 
from 0 to 115 feet bgs.  The soil boring / well construction log for POHMW12 is provided in 
Appendix F.   


POHMW12R replacement monitoring well will be installed by first abandoning POHMW12 in place 
by filling the bottom 20 feet of the well with bentonite pellets, hydrating the pellets with water for 
60 minutes, and grouting the balance of the well with bentonite grout.  The POHMW12R 
replacement well borehole will then be overdrilled using 9 by 8-inch sonic tooling to a depth of 
138 feet bgs.  A two-inch stainless steel well would then be completed within the overdrilled 
borehole following the same well construction design as the original POHMW12 monitoring well: 
stainless steel screen (15 feet of 0.02-inch factory slot) and a Schedule 40 carbon steel riser to be 
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thermally compatible with the heat generated by the ISTR system.  This manner of well 
conversion from POHMW12 to POHMW12R would minimize further conveyance of contaminants 
deeper into the carbonate bedrock.  


A New Jersey-licensed driller (Cascade) will install the monitoring well under the supervision of a 
Ramboll Environ geologist.  Prior to mobilization, well permits will be acquired from the NJDEP 
Bureau of Water Allocation by Cascade.  The Ramboll Environ geologist will log the continuous 
sonic cores during borehole advancement prior to installing the replacement well.  Drilling 
activities will be completed in general conformance with the procedures outlined in the relevant 
SOPs in the QAPP. 


Following well installation and construction, the new monitoring well POHMW12R will be developed 
using a combination of over pumping and mechanical surging.  Water quality parameters, flow 
rate, and water level information will be recorded during development.  Well development will be 
performed until one of the conditions listed below is met, the discharge produces relatively 
sediment-free water, and the sediment thickness remaining in the well is less than five percent of 
the screen length. 


 Stabilization of water quality parameters, including pH, specific conductivity, temperature, 
dissolved oxygen (DO), and oxygen reduction potential (ORP), has been achieved; the 
turbidity reading is below 10 Nephelometric Turbidity Units (NTUs); and a minimum of three 
well volumes has been removed.  Stabilization is defined as less than 10 percent variance 
between the purging of two successive well volumes.  Removal of three well volumes includes 
the standing water volume within the well and saturated filter material in the annulus plus the 
volume of water added during the drilling process (if any).  Sometimes the natural turbidity 
within the formation is greater than 10 NTUs; therefore, if after all other development criteria 
are met and turbidity stabilizes above 10 NTUs within a variance of 10% between three 
successive readings, collected 3 to 5 minutes apart, turbidity shall be considered stabilized. 


 Five well volumes have been purged, regardless of stabilization of the water quality 
parameters. 


No water will be added during the well development process, nor will any air lifting techniques be 
employed.  Once POHMW12R replacement monitoring well has been developed, a baseline 
groundwater sample will be collected from the well prior to the initiation of soil remediation.  
Waste water produced from the development and sampling of wells will be containerized and 
disposed of following methodologies described below. 


3.5.2 POHMW48 and POHMW49 Installation Methods and Procedures 
This section describes the proposed field methods for installation and testing of two new bedrock 
monitoring wells POHMW48 and POHMW49.  These methods are similar to those included in the 
earlier USEPA-approved April 2017 Final MNA Work Plan – April 2017 (Ramboll Environ 2017b).  
Field sampling and analytical methods are discussed below and will be performed in accordance 
with QAPP Revision 9, which has been submitted to USEPA concurrently with this RDWP.  It has 
been assumed that POHMW48 and POHMW49 will be advanced to 200 feet bgs. 


3.5.2.1 Utility Identification and Surveying 
To avoid potential damage to utilities, aboveground and underground utilities that could 
potentially be affected by the drilling of the wells will be identified prior to initiating any intrusive 
activities.  To assist in the identification of unknown subsurface utilities and confirm the location of 
known subsurface utilities, Ramboll Environ will supervise the completion of a private utility locate 
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of the areas where the well installation will occur.  A public utility locate will also be coordinated 
through the New Jersey One Call System (1-800-272-1000). 


3.5.2.2 Borehole Drilling 
The boreholes will be drilled using a sonic drilling technique.  A sonic drilling rig will be utilized to 
advance a 7-inch core barrel and 8-inch override casing through overburden material and into 
weathered bedrock.  Ten-foot long cores of overburden and bedrock materials will be collected 
from the surface into weathered bedrock.  Drilling will continue into the bedrock using a 4-inch 
core barrel and 6-inch override casing.  Ten-foot cores of bedrock materials will be collected down 
to the total depth of 200 feet below grade. 


After the advancement of the 4-inch or 6-inch core barrel over two 10-foot intervals, a 6-inch 
casing will be driven to the top of the open hole interval.  Groundwater samples will be collected 
from each 20-foot interval that was cored below the water table.  To collect each sample, an 
inflatable packer will be used to isolate the standing water in the 6-inch casing from the 20-foot 
zone of formation that is being sampled.  The submersible pump will be lowered into the open 
hole interval so that the pump intake is approximately 3 to 8 feet below the casing and the packer 
that is located at the base of the casing.  If the borehole collapses completely over the 20-foot 
interval so that the pump cannot be placed directly in the 20 feet of open hole, the packer and 
pump assembly will be raised up into the casing so that the sample can be collected.  After the 
packer is inflated, the 20-foot zone will be purged until one of the conditions listed below is met. 


 Stabilization of water quality parameters has been achieved.  Stabilization is defined as less 
than 10 percent variance between the purging of two successive well volumes and turbidity 
readings below 100 Nephelometric Turbidity Units (NTUs). 


 At least three well volumes plus the volume of water added during the drilling process (if any) 
have been removed from the well. 


 Five well volumes have been purged, regardless of stabilization of the water quality 
parameters. 


 The interval is purged dry. 


A groundwater sample will then be collected and analyzed for volatile organic compounds (VOCs) 
using Method 8260. The analytical method and turnaround time for VOCs are provided in Table 2 
of the QAPP, and the list of analyte is provided in Table 3 of the QAPP.  This drilling and depth-
profile sampling procedure will be repeated every 20 feet until the target depth of 200 feet below 
grade is reached. 


3.5.2.3 Monitoring Well Installation 
The data from the depth profile sampling will be used to select an interval to screen.  Unless field 
conditions indicate that a modification in the construction of the well is required, it is anticipated 
that each well will be constructed with 2-inch, PVC, Schedule 80 casing and 15 or 20 feet of 2-
inch, 20-slot, Schedule 80, PVC screen.  Prior to well installation, the results of the vertical 
profiling will be reviewed in the field with the USEPA/USACE geologist.  During implementation of 
the drilling program, the groundwater TCE screening data will be compiled in quick reference table 
format, to include borehole ID, sample depth interval, TCE concentration, recommendations, and 
include any pertinent information that will help with the review of the data for selecting well 
depths and screened intervals for well construction. 


If field conditions indicate that the well construction needs to be modified, Ramboll Environ will 
develop a revised construction design and present the revised design to the USEPA for approval. If 
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the USEPA is not available within a reasonable period of time to address specific requests 
concerning field changes, Ramboll Environ will modify the program and document that changes in 
a written “field change request” that will be provided to the USEPA within 5 business days of the 
field change. 


The screened interval in each well will be at the depth that corresponds to the maximum TCE 
concentration in the groundwater samples collected from the various vertical zones.  Any over-
drilled hole will be back grouted in compliance with New Jersey Department of Environmental 
Protection (NJDEP) drilling regulations.  If TCE is not detected during the screening, the well will 
be constructed in the primary water bearing zone.  In selecting a zone for screening, the screened 
interval(s) and depth(s) of contamination in adjacent and upgradient wells will be taken into 
consideration. 


A New Jersey-licensed driller will install the monitoring wells under the supervision of a Ramboll 
Environ geologist.  Prior to mobilization, well permits will be acquired from the NJDEP Bureau of 
Water Allocation by the drilling subcontractor.  At each monitoring well location, a Ramboll Environ 
geologist will log the continuous sonic cores during borehole advancement.  Drilling activities will 
be completed in general conformance with the procedures outlined in the relevant SOPs in the 
QAPP. 


3.5.2.4 Well Development 
Following well installation and construction, the new monitoring wells will be developed using a 
combination of over pumping and mechanical surging.  Water quality parameters, flow rate, and 
water level information will be recorded during development. 


The well development methods that will be utilized are described below. 


 Over pumping is the process of pumping a well at a rate that substantially exceeds the yield of 
the formation.  The higher rate of pumping causes migration of particulates toward the 
pumping well.  Over pumping alone does not effectively develop a well since a surging action 
is needed to properly sort the filter pack and allow removal of particulates from the borehole. 


 Mechanical surging is characterized by the vertical raising and lowering of the pump or a surge 
block to produce a backwashing effect within the well screen.  This back-and-forth motion of 
water through the screened section assists in sorting the filter pack and removing particulates 
from the borehole. 


Well development will be performed until one of the conditions listed below is met, the discharge 
produces relatively sediment-free water, and the sediment thickness remaining in the well is less 
than five percent of the screen length. 


 Stabilization of water quality parameters, including pH, specific conductivity, temperature, DO, 
and ORP, has been achieved; the turbidity reading is below 10 Nephelometric Turbidity Units 
(NTUs); and a minimum of three well volumes has been removed.  Stabilization is defined as 
less than 10 percent variance between the purging of two successive well volumes.  Removal 
of three well volumes includes the standing water volume within the well and saturated filter 
material in the annulus plus the volume of water added during the drilling process (if any).  
Sometimes the natural turbidity within the formation is greater than 10 NTUs, therefore, if 
after all other development criteria are met and turbidity stabilizes above 10 NTUs within a 
variance of 10 percent between three successive readings, collected 3 to 5 minutes apart, 
turbidity shall be considered stabilized. 
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 Five well volumes have been purged, regardless of stabilization of the water quality 
parameters. 


No water will be added during the well development process, nor will any air lifting techniques be 
employed.  Waste water produced from the development of wells will be containerized and 
disposed of following methodologies described below. 


3.5.3 Monitoring Well Sample Collection 
A baseline sample will be collected from each newly installed and replacement monitoring well 
after installation and development.  This will provide an initial indication of the concentrations in 
each newly installed and replacement monitoring well.  These samples will be collected at least 72 
hours after completion of development.  If a sampling event is planned within one month of the 
completion of a monitoring well or wells, the sampling event sample will be considered the 
baseline sample for the monitoring well. 


Monitoring well POHMW12 is included in the GWETS sampling network.  The replacement 
monitoring well, POHMW12R, will be substituted for POHMW12, and will be sampled in upcoming 
GWETS sampling events in accordance with the USEPA-approved March 2017 Final Groundwater 
Extraction and Treatment System Operation, Maintenance, and Monitoring Plan (Ramboll Environ 
2017a). 


New monitoring wells POHMW48 and POHMW49 will initially be sampled during the GWETS 
sampling events performed in accordance with the USEPA-approved March 2017 Final 
Groundwater Extraction and Treatment System Operation, Maintenance, and Monitoring Plan 
(Ramboll Environ 2017a).  Subsequent design submittals for OU3 RD/RA will define the long-term 
monitoring program for these wells. 


3.6 Investigative Waste Disposal 
Condensate, decontamination water, and soil cuttings will be contained in 55-gallon Department 
of Transportation (DOT)-compliant, labeled drums that will be temporarily staged on site.  Soil 
cuttings from the drilling operations may also be contained in roll-off boxes temporarily staged on 
the north side of the Albéa building.  Samples of the investigative-derived waste (IDW) will be 
characterized to facilitate proper disposal.  Disposable personal protective equipment (PPE) used 
for sampling activities will be contained in trash bags and disposed of as general refuse.  
Condensate generated during SVE pilot testing activities will be contained in 55-gallon DOT-
compliant drum(s) and staged on-site for subsequent treatment and disposal via the OU1 GWETS. 


Following receipt of the waste sampling results, advance notification of waste disposal activity will 
be provided to the USEPA prior to off-site shipment to the approved disposal facility.  Shipments 
of the drill cuttings off-site will be manifested to meet state and federal requirements and will be 
managed in accordance with the Transportation and Disposal Plan contained in Appendix C. 


3.7 Surveying 
Surveying of the soil borings, SVE pilot test wells, VMPs, and new/replacement monitoring well will 
be conducted by a New Jersey-licensed surveyor in accordance with N.J.S.A. 51:3-7.  The 
horizontal location will be established within the New Jersey State Plane Coordinate System, based 
on the North American Datum of 1983.  The elevation of the monitoring wells will be established 
relative to North American Vertical Datum of 1988. 
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3.8 Quality Assurance/Quality Control 
Sampling will be conducted in compliance with the QA/QC protocols specified in the QAPP 
including the collection of the appropriate field duplicates, trip blanks, and laboratory 
documentation.  Specifically, the following QA/AC samples will be collected: 


 Field Duplicates – 1 duplicate per 20 analytical samples. 


 Matrix Spike/Matrix Spike Duplicates (MS/MSD) – 1 MS/MSD per 20 analytical samples. 


 Trip Blanks – 1 trip blank per shipping container containing VOC samples.  


It is anticipated that dedicated and/or disposable sampling equipment will be used, so field and 
equipment blanks are not planned. 


Information gathered during the PDI will be consistently documented and adequately recorded in 
well maintained field logs and laboratory reports in accordance with the QAPP.  Field logs or 
dedicated field log-books will be used to document observations, measurements, and significant 
events that have occurred during field activities.  Electronic submittals of sampling data will be 
made in the required Electronic Data Deliverables (EDD) format to USEPA. 


3.9 Data Validation 
Data validation will be performed on 100% of the data packages generated as part of the PDI 
sampling events.  The data validation will be performed in accordance with the QAPP. 


3.10 Health and Safety Plan 
The Site-specific Health and Safety Plan for the project has been updated to include the PDI work 
activities described in this RDWP and is provided as Appendix E. 


3.11 Albéa Access 
Ramboll Environ has worked closely with the Owner Settling Defendant to the CD, Albéa, to 
integrate their operational and health and safety constraints into both the remedial design and the 
remedial actions of OU1(TCE) and the vapor intrusion removal action on the former ANC property.  
Ramboll Environ anticipates that Albéa’s operating constraints will require working at non-routine, 
hours (e.g., late afternoon and evenings) to complete the PDI activities and to construct the RA 
for OU3. 


4. REMEDIAL DESIGN APPROACH AND WORK ELEMENTS 


4.1 General 
As indicated in the ROD, the USEPA’s selected remedy for TCE contaminated soils is in-situ 
treatment of deep soils through SVE and/or thermal hot-spot treatment with flexibility in phasing 
the approach or using just one of the two treatment technologies; in-situ treatment of shallow 
soils through the existing SVE and SSD systems; long-term groundwater and indoor air 
monitoring; and ICs.  As discussed in Section 3 above, a PDI that includes pilot/treatability studies 
is planned to gather the necessary information to complete the RD for ISTR and/or deep SVE to 
achieve the TCE RG for OU3.  This information will also be used in the RD to identify how one 
technology or the other, or a combination of both will be proposed for implementation to treat the 
soils in Source Area A to achieve the TCE RG for OU3.  Details on the elements for RD for OU3 is 
discussed below in Section 4.4. 
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4.2 Work Sequencing 
To capitalize on drilling operations while conducting the PDI activities inside the former Molding 
Department room of the Albéa building, PPPI plans to utilize the soil borings for the installation of 
monitoring points (thermocouples and vapor monitoring points) for monitoring the ISTR and/or 
deep SVE systems.  This approach will provide efficiencies in the final installation as access to the 
building may be limited for future remedy construction due to anticipated expansion of plant 
production areas into the former Molding Department room. 


4.3 OU3 Soil Remedy – Thermal Design Details 
The in-situ thermal remedial technologies that are most commonly applied and commercially 
available are steam-enhanced extraction (SEE), TCH, and electrical resistance heating (ERH).  
Each of these technologies relies on heat to enhance the removal and treatment of contaminant 
vapors and liquids from the subsurface.  Depending on operating temperatures, heating may 
decrease contaminant liquid viscosity, decrease interfacial tension, increase biodegradation rates, 
increase solubility, and/or increase volatility.  What differentiates one technology from the next is 
the method of heating or energy delivery.   


Steam has been used to heat permeable zones, which are typically sandy layers with relatively 
low clay and mineral contents.  ERH involves passing electricity through the soil between 
electrodes, and heating the soil by Joule or resistance heating.  A robust method for heating soils 
and groundwater is TCH, also known as in-situ thermal desorption.  TCH is a soil remediation 
technology in which heat and vacuum are applied simultaneously.  Heat flows into the soil 
primarily by conduction from heaters typically operated between 500 and 800 degrees Celsius, 
with the target soil volume being heated to approximately 100 degrees Celsius for VOC removal.  
As the soil is heated, water is boiled and dense non-aqueous phase liquid (DNAPL) constituents in 
the soil are vaporized.  The resulting steam and vapors are drawn toward extraction wells for 
aboveground treatment.  Compared to fluid injection processes, the conductive heating process is 
very uniform, such that no areas remain untreated. 


Ramboll Environ and Cascade have conducted a technical evaluation of remedial alternatives to 
determine if ERH, TCH or SEE is the optimal thermal remediation technology for the Site based on 
safety, soil characteristics, treatment zone geometry, design and implementation factors, 
effectiveness in achieving derived site-specific RG and RAOs, and cost.  Based on this evaluation, 
TCH is proposed as the preferred manner for implementation of the ISTR technology for OU3 at 
the Site based on the following factors: 


 The subsurface permeability within the target treatment zone (TTZ) is too low to support SEE;  


 ERH is best suited for saturated formations, as electrodes can dry out above the water table, 
resulting in impeded power delivery to the subsurface; 


 TCH borings are installed within smaller diameter boreholes than those associated with ERH 
electrodes, such that the scope of drilling and waste handling is substantially less than that 
associated with ERH, particularly in light of the recommended angled thermal system 
installation approach; 


 Under the TCH approach, desiccation near each heater boring is desirable as it facilitates vapor 
extraction from the vicinity of the heaters (the co-located extraction wells will provide better 
pneumatic control and capture of vapors than is possible during ERH); 


 Implementation of TCH does not involve injection of water, such that no injection permit is 
required and dedicated liquid extraction wells are unnecessary;  
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 Based on numerous demonstrations and case studies, TCH will readily reduce TCE 
concentrations in soils to meet the OU3 RG of 1 mg/kg;  


 The TCH heater elements are rated by Underwriters Laboratories Inc. (UL) as intrinsically safe, 
and no electrical power is applied to the soil itself (unlike ERH where a voltage is induced 
within the formation, potentially raising health and safety concerns as the thermal remediation 
will be conducted beneath an operating facility); and 


 No pilot or treatability studies are necessary in the design for TCH.  Once the soils targeted for 
treatment have been identified, the heater placement and geometry can be defined, and the 
duration of treatment for soils to reach the desired temperature can be estimated through 
numeric modeling.  


The effectiveness of TCH technology in reliably achieving cleanup goals in soil and groundwater 
has been demonstrated at full scale for a wide variety of contaminant types (e.g., chlorinated 
volatile organic compounds [CVOCs], semivolatile organic compounds [SVOCs], coal tar, 
polychlorinated biphenyls [PCBs]) and hydrogeologic settings (above and below the water table, in 
sandy, silty and clayey soil, and in fractured rock).  TCH projects are frequently completed and 
sites closed after less than one year of heating.  In contrast, projections of the required duration 
of treatment for other in-situ thermal technologies have frequently proven to be overly optimistic.  
Mass removal is often detected initially, but due to subsurface heterogeneity and associated mass 
transport limitations, the required treatment and monitoring period often persists for many years.  
TCH is fundamentally different because thermal conductivity is nearly invariant even within 
heterogeneous sites.  As such, once it is demonstrated that source zones targeted for treatment 
have been fully heated, further rounds of treatment are not required. 


4.4 OU3 Remedy Design Elements 
The following subsections describe the work elements that will be completed for the design of the 
OU3 remedy. 


4.4.1 SVE Air Flow Modeling 


Based on the results of the SVE pilot study, air flow modeling will be conducted to assist in 
designing SVE system well spacing to achieve required subsurface air flow velocity in light of the 
pneumatic conductivity of the soil if deep SVE is proposed to be implemented.  The SVE air flow 
modeling will include the following tasks: 


 Calculating the pneumatic conductivity of the subsurface soil.  Vacuum response data from 
pressure transducers will be analyzed via either a confined or a leaky aquifer solution method 
using AQTESOLV® software version 4.5 (HydroSOLVE, 1996-2007) to calculate the horizontal 
pneumatic transmissivity of the soil matrix.  The input parameters will be corrected for airflow 
using appropriate water/air density-viscosity relationships; 


 Calculating the subsurface soil pore gas velocity distribution.  To facilitate the computation of 
the subsurface soil pore gas velocity, the 3D finite-difference flow model MODFLOW (USGS, 
2000), or other USEPA-approved model for evaluating SVE will be used based on its ability to 
simulate confined/leaky aquifer conditions (atmospheric airflow restricted at the surface due to 
the concrete floor), variability in the subsurface soil physical characteristics, anisotropy in 
horizontal and vertical pneumatic conductivity, variable extraction well air flow rates, and 
multiple extraction well depths and venting intervals.  In applying the numerical model 
MODFLOW to solve for the soil pore gas velocity within the subsurface, the model input and 
output parameters will be corrected for airflow using the appropriate water/air density-
viscosity relationships; 
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 Understanding the relationship between applied extraction well flow rate and subsurface soil 
pore gas velocity; 


 Determining the required number of SVE wells and spacing to obtain the required soil pore gas 
velocity to maximize the VOC removal rate; and 


 Evaluating the air discharge/emission rates for full-scale system design and compliance with 
air permitting requirements. 


Pursuant to Section VI.D.3 of the SOW for implementation of the OU3 Remedial Design and 
Remedial Action, the methodology and results of the SVE air flow modeling will be documented in 
a draft P/TSE Report that will be submitted to the USEPA. 


4.4.2 Subsurface Conductive Heat Modeling  


If ISTR is proposed as the remedial technology to be implemented based on the results of the PDI, 
Cascade will conduct detailed modeling of the subsurface and develop a refined design and 
estimates regarding ISTR system operation duration and energy usage.  A proprietary model will 
be used, which has been demonstrated at multiple sites and calibrated based on real-world 
application of this technology. 


The model is based on simplified mass and energy balance principles relevant to ISTR operation.  
The model can include up to nine layers, each with different model input and derived parameters 
including the following: 


 Surface area; 


 Depth; 


 Area of perimeter; 


 Porosity; 


 Initial saturation; 


 Initial bulk density; 


 Initial heat capacity; and 


 Initial thermal conductivity. 


During the simulations, parameters such as thermal conductivity and heat capacity are changed 
automatically as the water saturation changes based on published equations for these parameters.  
This means that as a zone is drying out due to boiling and steam removal, the water saturation is 
reduced.  Therefore, both the heat capacity and thermal conductivity are reduced such that only 
the remaining water contributes to these parameters.  This modeling approach provides more 
realistic heating prediction than if constant values are assumed. 


The model calculates the water mass balance for each of the nine layers.  The extraction rates are 
calculated based on the energy applied by the ISTR system and fractions of that energy derived 
from similar sites (empirical data).  


Cumulative energy added to the site is calculated as a summation of enthalpy fluxes: 


 Energy added by the ISTR heaters; 


 Energy extracted in the vapor stream; 


 Energy extracted in the liquid stream (if any); and 
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 Heat loss to the areas outside of the heated zone.  


The energy removed in the vapor phase is a combination of energy removed as steam (the 
condensable fraction of the extracted vapors) and energy removed as heated air in soil interstitial 
space (the non-condensable fraction of the extracted vapors).  The energy removed as non-
condensable vapor at any given time is relatively small due to the low heat capacity of air in 
relation to steam and water, and is therefore neglected in the calculations.   


The actual heat loss cannot be calculated accurately.  An estimate can be made based on thermal 
profiles at the bottom and top of each layer and along the perimeter.  For the heat loss through 
the top, bottom and sides, the temperature difference between the perimeter of the Site and the 
ambient soil is used to calculate the gradient.  For the calculations, it is assumed that the ambient 
soil surrounding the Site (more than 15 feet outside, above and below the TTZ) remains near 
ambient temperatures, as observed at similar sites in the past.  


All heat migration through the sides and through the top and the bottom layer of the model are 
considered lost from the model domain.  Heat migration from the bottom of a layer and into the 
top of the underlying layer remains as energy in the model if both layers are in the heated zone. 


The model calculates average layer temperatures based on the energy balance and the estimated 
heat capacity of each layer.  The model output includes the following items: 


 Operational duration (days); 


 Energy usage for heating (kWh); 


 Peak power draw (kW); 


 Temperature profiles over time; 


 Water saturation over time; and 


 Energy balance with rates and totals for steam extraction and water treatment needs. 


In addition, a sensitivity analysis will be performed to evaluate the influence of key model input 
and derived parameters.  Pursuant to Section IX.A of the SOW for implementation of the OU3 
Remedial Design and Remedial Action, the methodology and results of the subsurface conductive 
heat modeling will be documented in a draft Preliminary 30% Design Report that will be submitted 
to the USEPA. 


4.4.3 Thermal/SVE Treatment System Monitoring 


During deep SVE and/or ISTR operations, monitoring and sampling will be conducted periodically 
and resulting data will be used to track remedial progress and optimize system performance.  
Details on the elements to be monitored, along with a schedule for performing the monitoring 
activities will be described in the draft Preliminary 30% Design Report and submitted to the 
USEPA for review.  


4.4.4 Indoor Air Monitoring During RA 


To verify that the safety and health of workers inside the Albéa facility remain protected from 
potential vapor migration due to the operation of the deep SVE and/or ISTR system, the existing 
shallow SVE and SSD systems located within the Albéa building will continue to be operated and 
monitored as a requirement of the remedy.  To further document that indoor air remains below 
the established to-be-considered indoor air quality standard of 7 µg/m3 for TCE, a program to 
monitor the existing shallow SVE and SSD systems for indications of impacts and to directly 
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monitor indoor air quality on a real-time basis from several locations inside the Albéa facility 
during deep SVE and/or ISTR operations will be performed.  This indoor air monitoring program 
will be conducted utilizing a Gas Chromatograph (GC) with an Electron Capture Detector (ECD) 
configured for multipoint TCE sample collection and real-time analysis and response controls 
integrated into a web-based dashboard provided by Groundswell Technologies.  The system is 
capable of sampling from 10 to 30 locations with automated analyses and detection limits of less 
than 1 µg/m3 TCE.  


The equipment will be designed to monitor and report indoor air quality conditions and sub-slab 
vapor concentrations so that adjustments can be made prior to initiating a stop work condition.  
The monitoring system can be integrated into the deep SVE and/or ISTR system controls to 
initiate an alarm condition or to automatically alert the system operator should an exceedance be 
detected.  


Examples of these controls include:  


 Automated email or text messaging to designated personnel; and  


 Automated triggering of engineering controls to actively mitigate the alarm condition (e.g., 
increase air exchange rate of vapor recovery system, adjust SSD system flows and vacuum, 
etc.). 


This air monitoring, alarm and control system will add confidence that indoor air issues at the Site 
are continuously monitored and controlled in real time so that the existing operations within the 
facility will not be impacted.  Periodic communication with Albéa personnel to provide status 
updates regarding indoor air monitoring data, shallow SVE and SSD operations, and any related 
safety or health protocols and system performance issues will also be performed as part of the 
indoor air monitoring program.  The indoor air monitoring controls, including the air monitoring 
instrumentation and equipment that will be used will be discussed in the design and presented in 
the draft Preliminary (30%) Design Report and submitted to the USEPA for review.  


4.4.5 Off-Gas and Condensate Treatment 


The results of the PDI activities will be used to identify vapor and liquid condensate treatment 
system design parameters, as needed.  Once the vapor and liquid condensate flow and VOC mass 
recovery rates are estimated, the most appropriate vapor and liquid condensate treatment 
processes for the anticipated vapor and liquid flows will be designed.  The liquid condensate 
treatment processes will be designed in light of the available existing GWETS for OU1(TCE), such 
that pre-treatment of the liquid condensate prior to discharge to the GWETS may not be 
necessary throughout the entire duration of deep SVE and/or ISTR operations.  However, liquid-
phase GAC pre-treatment of the condensate will likely be incorporated into the treatment design 
as a component of the treatment system at least during the early portion of the system 
operations.  


4.4.6 Performance Verification Monitoring 


A draft Performance Verification Sampling and Analysis Plan describing the monitoring program to 
be implemented for evaluating the performance of the system in achieving the residual TCE RG of 
1 mg/kg will be incorporated into the draft Preliminary (30%) Design Report and submitted to the 
USEPA for review.  A multiple-lines-of evidence approach will be used to determine when the RG 
of 1 mg/kg TCE might be achieved and to assess if a confirmation soil sampling program should 
be initiated.  This multiple-lines-of evidence approach is consistent with guidance such as Engineer 
Manual on Soil Vapor Extraction and Bioventing (USACE, 2002) and Development of 
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Recommendations and Methods to Support Assessment of Soil Venting Performance and Closure 
(USEPA, 2001) for SVE and Engineer Manual on In Situ Thermal Remediation (USACE, 2014) for 
ISTR. These lines of evidence will be identified in the draft Preliminary (30%) Design Report and 
will be based on the remedial technology, namely ISTR or deep SVE or a combination that is 
proposed after evaluation of the PDI results.  


If the multiple-lines-of evidence approach results are inconclusive in terms of demonstrating that 
the RG of 1 mg/kg TCE has been achieved in the subsurface, then a focused confirmation soil 
sampling program will be initiated.  If necessary, the soil performance verification sampling 
program will consist of installing a limited number of confirmation soil borings within the area 
having the highest pre-remediation soil TCE concentrations in OU3 Source Area A and collection of 
soil samples for VOC analysis at a fixed-base laboratory and the sampling will be performed in 
accordance with the QAPP.  


Following successful demonstration that the multiple-lines-of evidence data indicate that  
de minimis concentrations of TCE in subsurface have been reached, a draft Soil Performance 
Sampling Report will be prepared for submittal to the USEPA.  The report will document the 
results of the post-remediation soil sampling activities, compare the results to the RGs, and 
include an evaluation of the overall effectiveness of the deep SVE and/or ISTR system in achieving 
the project goals.   


Once it is determined that the RGs have been achieved, the treatment system will be shut down 
and system decommissioning and demobilization will be completed. 


4.4.7 Updates to Existing Institutional Controls 


The former ANC property is an active industrial facility and is expected to remain zoned for 
industrial use.  An existing deed notice for the property which identifies a restriction of 
groundwater use (2015 deed notice) and restrictions of land use in areas deemed necessary for 
remediation activities, as well as areas that would interfere with the protectiveness of the selected 
remedy, will remain in effect and will be amended to reflect the components of the OU3 remedy to 
be implemented at the former ANC property.  


The RA design will specify how the ICs described above and required under the CD will be 
implemented.  In general, a description of the updates to the existing ICs will include but not be 
limited to the following:  


 A description of the pathways for potential human exposure to residual soil and/or 
groundwater contamination that may remain during and/or after completion of the remedy; 


 A description of the areas where human activities should be restricted, including legal 
descriptions for such areas, maps of residual contamination and IC boundaries, and a plan for 
preparing the final survey maps; 


 A list of areas of the property where ICs are needed; 


 A description of the proposed ICs and their purpose; 


 A description of the proposed duration of each institutional control and an explanation for such 
duration; 


 A schedule for implementing each IC; 


 A schedule for completing the deed notice modifications; 
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 A draft enforceable institutional control to implement the proposed land or groundwater use 
restriction modifications; 


 A description of the authority of the affected property owner to implement each institutional 
control, including title insurance commitments or other title evidence acceptable to USEPA; 


 A description of all prior and/or existing liens and encumbrances on the property that may 
affect the ICs or the protectiveness of the remedy, and a plan for the release or subordination 
of any such liens and encumbrances (unless USEPA waives the release or subordination of 
such liens or encumbrances); 


 A plan for monitoring, maintaining, reporting on, and ensuring the continued efficacy of the 
ICs and a contingency plan in the event the ICs are or become ineffective; and 


 A schedule for annual certifications regarding whether the ICs remain in place, regarding 
whether the controls have been complied with, and regarding enforcement of the ICs.  


The development of a draft Institutional Control Implementation and Assurance Plan (ICIAP) 
containing the above information will be prepared during the RD and included with the design 
submittals.  The draft ICIAP will be finalized with the completion of the response action for OU3.  
This approach will allow time for the site managers, legal counsel, and other interested parties to 
complete detailed post-response discussions on the draft ICIAP with the institutional control 
implementers and other stakeholders as necessary. 


4.4.8 Permits 


To construct and operate the proposed deep SVE and/or ISTR system, permit equivalents from 
state and local authorities having jurisdiction will be required.  As part of the RD tasks, the 
required documentation for permit equivalents will be prepared by Ramboll Environ (on behalf of 
PPPI) and submitted to the appropriate agencies.  The anticipated permit equivalencies to be 
obtained and/or modified for the project are listed below. 


 NJDEP Air Pollution Control Preconstruction Permit and Certificate to Operate, Construction of 
a New Source for discharge of treated vapors from the ISTR and/or deep SVE system.  An 
application for modification to the existing PPPI air permit equivalency (PI No. 85714) for the 
VIRA will be prepared and added to the equivalency as a new source of emissions. 


 NJDEP Discharge to Groundwater Permit-by-Rule Equivalency – Revision to the existing permit 
equivalency for the existing GWETS for OU1(TCE) to discharge treated condensate generated 
by the deep SVE and/or ISTR system to the GWETS and injection wells;  


 NJDEP Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Water Allocation Permit Equivalency – Revision to the existing permit equivalency for the 
existing GWETS to discharge treated condensate to the GWETS and injection wells;  


 Delaware River Basin Commission Discharge Permit - Modification to existing permit for OU1 
GWETS for additional volume of treated water discharge from OU3 operations; and 


 NJ Department of Community Affairs – Construction of electrical, building, and piping systems 
in accordance with local code requirements.   


In addition, Ramboll Environ will coordinate with the construction subcontractors to obtain the 
necessary well installation permits and temporary electrical service installations with the State of 
New Jersey and the New Jersey Central Power and Light Company, respectively.   
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5. REMEDIAL DESIGN DELIVERABLES 


This section describes the design submittals that will be prepared to support implementation of 
the selected remedy at OU3 as specified in the CD and SOW.  All the plans and design documents 
described below will be submitted for USEPA review and approval.  Each design submittal will 
include a Basis of Design Report narrative, with supporting documentation included as appendices 
(e.g., design drawings, calculations, etc.).  Progressive design submittals will be prepared for 
review as described below.  The successive design for the OU3 soil RA is anticipated to progress to 
an approximate level of 30% (preliminary), 90% (pre-final), and then 100% (final).  The specific 
deliverables to be prepared and their respective content are discussed below. 


As discussed in the SOW, the following items will be included in the Preliminary, Pre-Final, and 
Final RD reports: 


 A draft schedule for RA activities and preliminary schedule for OM&M activities, including any 
post remediation soil and groundwater sampling programs; 


 A Construction Quality Assurance Project Plan (CQAPP) detailing the approach to quality 
assurance (QA) during construction activities for OU3.  The CQAPP will also provide detail on 
the remedial construction contractors organization (lines of authority, change management, 
etc.), quality control (QC) tracking, procedures for tracking QC deficiencies, and reporting; 


 A report describing efforts made to secure access, ICs and other approvals, and results of 
those efforts; 


 A plan for implementation of construction and construction oversight; and  


 Initial start-up and testing plan for the system to ensure that it is operational and functions as 
designed. 


5.1 Preliminary (30%) Remedial Design Submittal  
The Preliminary (30%) Remedial Design Report will be prepared in accordance with the SOW.  The 
Preliminary Design submittal will include the items listed above and the following at a minimum:  


 Discussion and evaluation of pre-design support activities and design tasks to date and their 
results; 


 Preliminary design drawings showing general arrangements of the RA components for the 
deep SVE and/or in-situ thermal remediation systems including: Cover Sheet, Existing Site 
Features/Site Layout, Wellfield Layout, Electrical One-Line Diagrams, Mechanical Layout and 
Process Flow Diagram, Basic Heating System (for ISTR application), Vapor Treatment System, 
Liquid Treatment System, and electrical components narrative will also be provided. 


 Table of contents for the specifications, including a listings of items that are expected to be 
included in the construction specifications; 


 Discussion of the manner in which the design components of the RA are considered in the 
design; 


 Discussion of the manner in which the RA will achieve the Remedial Goals and Objectives;  


 Discussion of the manner in which the RA will comply with USEPA Region 2’s Clean and Green 
Policy; and 


 General equipment arrangement and layout drawings with process flow diagrams. 
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In addition to the above, the Preliminary (30%) Design Report will include a design analysis, 
calculations, PDI results, pilot test sampling results, and documentation to support the rationale 
for plans and specifications.  The RD will be completed in a manner that meets the requirements 
of the ROD, CD, and SOW, and will provide a discussion of any impacts these findings have on the 
RD. 


The SOW requires that the Preliminary (30%) Design will be prepared and submitted to USEPA for 
review and approval within 60 days of the completion of all field work and pilot/treatability studies 
performed.  


5.2 Pre-Final (90%) Remedial Design Submittal 
The Pre-Final (90%) Remedial Design Report will be prepared in accordance with the SOW.  The 
Preliminary Design submittal will include the elements listed above in the Preliminary (30%) RD 
submittal as well as the following:  


 Discussion of the manner in which the design components of the RA are considered in the 
design;  


 Piping and instrumentation drawings, as necessary, showing equipment and control system; 


 Engineering plans representing an accurate identification of existing conditions at OU3 and 
illustrating the proposed work; 


 Pre-final construction specifications; 


 Survey work that is appropriately marked, recorded and interpreted for mapping, property 
easements and design completion; 


 Drawings of the proposed equipment, improvements, details, and other construction and 
installation items to be developed in accordance with the current standards and guidance of 
the State of New Jersey (a list of drawing sheet titles will be provided); 


 Engineering plans (as necessary) indicating, at a minimum, Site security measures, and 
electrical, mechanical, and structural components, as required;  


 Any value engineering proposals; 


 A draft OM&M Plan; 


 A Field Sampling Plan/Performance Standards Verification Plan (directed at measuring the 
progress towards meeting the RA goal; 


 A draft CQAPP presenting the approach to quality assurance during construction activities at 
the Site and project organization identifying a quality assurance officer, independent of the 
Supervising Contractor, to conduct a quality assurance program during the construction phase 
of the project; 


 A plan for implementation of construction and construction oversight; 


 A Contingency Plan; 


 A Health and Safety Plan covering the construction and OM&M activities; 


 A Transportation and Disposal Plan for wastes generated during construction and operation of 
the OU3 remedy; 


 A final engineer's construction cost estimate, which may be provided with the submittal of the 
Final RD Report; and 
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 A proposed time schedule for implementing the OU3 RA. 


5.3 Final (100%) Remedial Design Submittal 
The Final (100%) Remedial Design Report will be prepared in accordance with the SOW.  The Final 
Design report will include those elements listed for the Preliminary and Pre-Final Design, as well 
as the following:  


 Final construction specifications; 


 Final engineering plans representing an accurate identification of existing OU3 conditions and 
illustrating the proposed work; 


 Remedial well construction details, overview of construction tasks, heating system, vapor 
treatment system, liquid treatment system, and electrical component narrative (for ISTR 
system installation); 


 Survey work that is appropriately marked, recorded and interpreted for mapping, property 
easements, and design completion; 


 Final drawings of the proposed equipment, improvements, details, and other construction and 
installation items to be developed in accordance with the current standards and guidance of 
the State of New Jersey (a list of drawing sheet titles will be provided); 


 A discussion on operations, sampling, and performance standard achievement; 


 Final RA OM&M Plan; 


 Final CQAPP; 


 A plan for implementation of construction and construction oversight; 


 A final engineer's construction cost estimate; and 


 A time schedule for implementation of the OU3 RA. 


The SOW requires that the Final (100%) Design will be prepared and submitted to USEPA for 
review and approval within 12 months of USEPA’s written approval of the completion of the RDWP.  


5.4 Deliverable Format and Distribution 
An electronic copy and two bound copies of each deliverable will be submitted to USEPA, and an 
electronic copy will be provided to the NJDEP.  In addition, electronic copies of each deliverable 
will be provided to USEPA’s oversight contractor (USACE).  For the design drawing submittals, an 
11- inch by 17-inch drawing set will be included with each bound copy for the design phase 
submittals (i.e., preliminary, pre-final, and final). 


6. REMEDIAL DESIGN SCHEDULE 


A detailed time schedule for RD/RA activities for OU3 in GANTT chart format is provided on 
Figure 14.  As required by the OU3 SOW, this time schedule provides for the following:  


 A detailed schedule for all RD activities and a draft schedule for the completion all RA and 
monitoring activities. 


 Completion and submittal to USEPA of the Final RD Report (100% completion) within 12 
months of USEPA’s written approval of the completion of the RDWP.   
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 Completion of the construction of the OU3 remedy within 16 months of receipt of USEPA 
approval of the Remedial Action Work Plan (RAWP). 


 The plan and schedule for completion of the CQAPP. 


The time schedule for RA activities included in Figure 14 conservatively estimates implementation 
of ISTR first, followed by implementation of deep SVE as a contingency.  The need for 
implementation of either one or both of these technologies will be identified in the RD and the 
time schedule for implementation of RA activities is proposed to be updated accordingly.  
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ID Task Name Duration Start Finish


1 USEPA Issues OU3 ROD 0 days Fri 9/30/16 Fri 9/30/16


2 PPPI Notice of Project Coordinator & Alt Project Coordinator (SOW III.B) 0 days Tue 10/25/16 Tue 10/25/16


3 PPPI Notice of Supervising Contractor for OU3 (SOW III.A) 0 days Tue 11/29/16 Tue 11/29/16


4 PPPI Performance Guarantee for OU3 Work 0 days Tue 11/29/16 Tue 11/29/16


5 PPPI submittal of Draft OU3 Statement of Work (SOW) 0 days Fri 4/28/17 Fri 4/28/17


6 USEPA Approval of Draft OU3 SOW 0 days Mon 6/26/17 Mon 6/26/17


7 Remedial Design Work Plan (RDWP) 104 days Thu 8/10/17 Tue 1/9/18


8 Submit Draft RDWP to USEPA  (SOW VI) 0 days Thu 8/10/17 Thu 8/10/17


9 Submit Health and Safety Plan (HSP) to USEPA (SOW VII.A) 0 days Thu 8/10/17 Thu 8/10/17


10 Submit Quality Assurance Project Plan (QAPP) to USEPA (SOW VI.F) 0 days Thu 8/10/17 Thu 8/10/17


11 USEPA Review & Comment on Draft RDWP (Estimated) 84 edays Thu 8/10/17 Thu 11/2/17


12 Submit Revised Draft RDWP to USEPA 0 days Fri 12/15/17 Fri 12/15/17


13 USEPA Approval of Revised Draft RDWP 0 edays Fri 1/5/18 Fri 1/5/18


14 Submit Final RDWP to USEPA 0 days Tue 1/9/18 Tue 1/9/18


15 Pre-Design Investigation (PDI) 189 days Wed 1/24/18 Mon 10/15/18


16 Owner Settling Defendant Clearance of Large Equipment for PDI 4 wks Wed 1/24/18 Tue 2/20/18


17 PPPI Mobilization for PDI Activities 2 wks Wed 2/7/18 Tue 2/20/18


18 Implement Pre-Design Investigation 14 wks Wed 2/21/18 Tue 5/29/18


19 PDI Laboratory Analysis & Data Validation 6 wks Wed 5/30/18 Tue 7/10/18


20 Implement the Pilot/Treatability Study Work Plan (P/TSWP) (SOW VI.D) 4 wks Wed 6/6/18 Tue 7/3/18


21 Submit Draft Pilot/Treatability Study Evaluation (P/TSE) Report to
USEPA (SOW VI.D.3)


0 edays Tue 7/24/18 Tue 7/24/18


22 USEPA Review & Comment on Draft PTSE Report (Estimated) 30 edays Tue 7/24/18 Thu 8/23/18


23 Submit Revised Draft PTSE Report to USEPA 0 days Mon 9/24/18 Mon 9/24/18


24 USEPA Review & Approval of Revised Draft PTSE Report 2 ewks Mon 9/24/18 Mon 10/8/18


25 Submit Final PTSE Report to USEPA 0 days Mon 10/15/18 Mon 10/15/18


26 Remedial Design (RD) 128 days Mon 9/3/18 Thu 2/28/19


27 Preliminary 30% Design 22 days Mon 9/3/18 Wed 10/3/18
28 Submit Preliminary 30% Design Report to USEPA (SOW IX.A) 0 days Mon 9/3/18 Mon 9/3/18


29 USEPA Review & Comment on 30% Design 30 edays Mon 9/3/18 Wed 10/3/18


30 Pre-Final 90% Design 22 days Tue 1/1/19 Thu 1/31/19
31 Submit Pre-Final 90% Design to USEPA 0 days Tue 1/1/19 Tue 1/1/19
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ID Task Name Duration Start Finish


32 USEPA Review of 90% Design & Approval of Design Report 30 edays Tue 1/1/19 Thu 1/31/19


33 Final 100% Design 0 days Thu 2/28/19 Thu 2/28/19
34 Submit Final 100% Design to USEPA 0 days Thu 2/28/19 Thu 2/28/19


35 Remedial Action (RA) - ISTR 388 days Mon 3/4/19 Thu 8/27/20


36 Award of Contract to Construction Contractor (SOW XI) 0 days Mon 3/4/19 Mon 3/4/19


37 Submit Remedial Action Work Plan (RAWP) to USEPA (SOW XI.A) 0 days Wed 5/29/19 Wed 5/29/19


38 Submit HSP for Remedial Action to USEPA 0 days Wed 5/29/19 Wed 5/29/19


39 USEPA Review & Comment on RAWP 32 edays Wed 5/29/19 Sun 6/30/19


40 Submit Final RA Work Plan to USEPA 0 days Mon 7/15/19 Mon 7/15/19


41 Equipment Procurement 16 wks Fri 4/12/19 Thu 8/1/19


42 Mobilize to Initiate Remedial Action (SOW XI.C.1) 2 wks Fri 8/2/19 Thu 8/15/19


43 Remedial Construction 12 wks Fri 8/16/19 Thu 11/7/19


44 Pre-Final Inspection with USEPA (SOW XII.A.1) 14 edays Thu 10/24/19 Thu 11/7/19


45 Punch List Corrective Actions (Assumed) 2 ewks Thu 11/7/19 Thu 11/21/19


46 Follow-on Inspection with USEPA (if needed) 0 days Thu 12/5/19 Thu 12/5/19


47 RA Shakedown Testing & Startup 2 wks Fri 12/6/19 Thu 12/19/19


48 RA OM&M 180 edays Thu 12/19/19 Tue 6/16/20


49 Confirmation Sampling 30 edays Tue 6/16/20 Thu 7/16/20


50 Laboratory Analysis & Data Validation 6 ewks Thu 7/16/20 Thu 8/27/20


51 Contingent RA - Deep SVE 65 days Fri 7/17/20 Thu 10/15/20


52 Deep SVE Equipment Procurement 5 wks Fri 7/17/20 Thu 8/20/20


53 Deep SVE System Construction 8 wks Fri 8/21/20 Thu 10/15/20


54 Remedial Action (RA) Report 85 days Mon 10/26/20 Mon 2/22/21
55 Submit Draft RA Report to USEPA (SOW XI.B.1) 0 days Mon 10/26/20 Mon 10/26/20


56 USEPA Review & Comment on Draft RA Report 60 edays Mon 10/26/20 Fri 12/25/20


57 Submit Revised Draft RA Report to USEPA 0 days Mon 1/25/21 Mon 1/25/21


58 USEPA Review & Approval of Revised Draft RA Report 2 ewks Mon 1/25/21 Mon 2/8/21


59 Submit Final RA Report to USEPA 0 days Mon 2/22/21 Mon 2/22/21


60 RA Decommissioning & Abandonment 8 wks Tue 2/23/21 Mon 4/19/21


61 Commence Long-term Monitoring 0 days Mon 2/22/21 Mon 2/22/21
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Table 1 
Pre-Design Investigation Soil Boring Information


PVGCS OU3
Warren County, New Jersey


DRAFT


Page 1 of 1


X Y From (ft bgs) To (ft bgs) From (ft bgs) To (ft bgs)


Pre-Design Investigation Soil Borings


PDI-SB01A 358699.12 704476.60 67o Angle 120 2 ft 40 120 No
PDI-SB02A 358693.87 704530.67 67o Angle 120 2 ft 40 120 No
PDI-SB03 358688.31 704546.57 90o Vertical 120 2 ft 2 120 No
PDI-SB04 358707.18 704573.07 90o Vertical 120 2 ft 40 120 Yes
PDI-SB05 358694.21 704592.91 90o Vertical 120 2 ft 2 120 No
PDI-SB06 358663.23 704586.57 90o Vertical 120 2 ft 2 120 Yes
PDI-SB07 358646.72 704604.75 90o Vertical 120 2 ft 2 120 No
PDI-SB08 358657.60 704606.38 90o Vertical 40 2 ft 2 40 No
PDI-SB09 358661.35 704632.50 90o Vertical 120 2 ft 2 120 No
PDI-SB10 358692.09 704639.43 90o Vertical 120 2 ft 40 120 Yes
PDI-SB11 358719.75 704620.61 90o Vertical 120 2 ft 40 120 No
PDI-SB12 358734.12 704604.67 90o Vertical 120 2 ft 2 120 Yes
PDI-SB13 358742.53 704555.60 90o Vertical 120 2 ft 2 120 No
PDI-SB14 358749.04 704510.99 90o Vertical 120 2 ft 40 120 No
PDI-SB15 358740.60 704483.07 90o Vertical 120 2 ft 2 120 No
PDI-SB16 358724.54 704467.37 90o Vertical 120 2 ft 40 120 No
PDI-SB17 358700.05 704467.03 90o Vertical 120 2 ft 2 120 No
PDI-SB18 358697.21 704496.31 90o Vertical 120 2 ft 2 120 Yes
PDI-SB19 358729.64 704524.72 90o Vertical 120 2 ft 2 120 Yes
PDI-SB20 358711.53 704485.84 90o Vertical 120 2 ft 2 120 Yes
PDI-SB21A 358701.86 704468.40 45o Angle 120 2 ft 2 120 No
PDI-SB22A 358725.33 704475.49 75o Angle 120 2 ft 2 120 No
PDI-SB23 358689.96 704511.80 90o Vertical 120 2 ft 2 120 Yes


SVE Pilot Test Vacuum Monitoring Points
A 5 6
B 14 15
C 24 25
D 34 35
E 44 45
F 64 65
G 84 85
H 104 105
A 5 6
B 14 15
C 24 25
D 34 35
E 44 45
F 64 65
G 84 85
H 104 105
A 5 6
B 14 15
C 24 25
D 34 35
E 44 45
F 64 65
G 84 85
H 104 105


SVE Pilot Test Wells
SVE-1A 358710.53 704524.89 90o Vertical 30 No A 20 30
SVE-1B 358711.01 704519.91 90o Vertical 70 No B 60 70
SVE-1C 358711.49 704514.94 90o Vertical 110 No C 100 110


Notes:
ft bgs - feet below ground surface
TBR - top of competent bedrock
1 - All PDI soil borings, except PDI-SB08, will be advanced to the depth where competent bedrock is encountered, which is anticipated to be in the range of 95 to 120 feet bgs.  


VMP-1 358718.49 704525.66


• Above thermal treatment 
zone: a vertical spacing of 


10 ft between 
thermocouples.


 
• Within thermal treatment 
zone: 5 ft vertical spacing


• For thermal treatment 
zone >15 ft bgs, 


uppermost thermocouple 
sensor shall be set at 5 ft 


bgs.


40 60 80 100


90o Vertical 105


Boring ID
Proposed Coordinates


(NAD 83 State Plane) Boring 
Azimuth


Estimated 
Depth


(ft bgs) 1
Sampling 
Interval


Screen 
Interval ID


No


Screened Interval DepthSampling Interval Depth 2 Thermocouple Installation 
Depths
(ft bgs)


Thermo-
couple
(Y/N)


2 - Sampling will begin once native soils beneath the building slab or foundation backfill are encountered except for those locations noted where the sampling depth will be initiated at 40 feet bgs.  
Samples for laboratory analysis will be collected from unconsolidated soil material only.


No


VMP-2


VMP-3


358696.59 704523.54


358708.59 704544.80


90o Vertical


90o Vertical


105


105


2 ft 2 105 Yes







DRAFT REMEDIAL DESIGN WORK PLAN 
Operable Unit 3, Pohatcong Valley  
Groundwater Contamination Superfund Site 
Warren County, New Jersey 


 


  


APPENDIX A 
HISTORICAL ANALYTICAL DATA FOR VOCS AND GEOTECHNICAL PARAMETERS 
IN OU3 TREATMENT AREA 


 







DRAFT REMEDIAL DESIGN WORK PLAN 
Operable Unit 3, Pohatcong Valley  
Groundwater Contamination Superfund Site 
Warren County, New Jersey 


 


  


APPENDIX B 
QUALITY ASSURANCE PROJECT PLAN 


 







 


 


 


Submitted to 


United States Environmental Protection Agency, Region 2 


Prepared for 


Pechiney Plastics Packaging, Inc. 


Prepared by 


Ramboll Environ US Corporation 


Date 


August 2017 


Project No. 


21-42962E 


 


DRAFT QUALITY ASSURANCE PROJECT 
PLAN (REVISION 9) 
OU1 (TCE GROUNDWATER), OU2, OU3, 
AND VAPOR INTRUSION REMOVAL 
ACTION 
POHATCONG VALLEY GROUNDWATER 
CONTAMINATION SUPERFUND SITE 
WARREN COUNTY, NEW JERSEY 
 
 
 
 
 
Ramboll Environ 
333 West Wacker Drive 
Suite 2700 
Chicago, IL 60606 
USA 
T +1 312 288 3800 
F +1 312 288 3801 
www.ramboll-environ.com 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


 


CONTENTS 


1. INTRODUCTION 1 
1.1 Site Background 1 
1.1.1 Site Location and Description 1 
1.1.2 Site Geology 2 
1.1.3 Site Hydrogeology 2 
1.2 Document Organization 3 


2. PROJECT MANAGEMENT AND OBJECTIVES 4 
2.1.1 Project Coordinator 4 
2.1.2 Project Managers 4 
2.1.3 Field Team Leaders 4 
2.1.4 Quality Assurance (QA) Manager 5 
2.1.5 Health and Safety Coordinator 5 
2.1.6 Site Safety and Health Officer 5 
2.1.7 Subcontractors 5 
2.2 Project Planning and Problem Definition 5 
2.2.1 Project Planning/Scoping 6 
2.2.2 Problem Definition, Site History, and Background 6 
2.2.2.1 Operable Unit 1 – TCE Groundwater 7 
2.2.2.2 Vapor Intrusion Remedial Action 8 
2.2.2.3 Operable Unit 2 9 
2.2.2.4 Operable Unit 3 9 
2.3 Project Quality Objectives and Measurement Performance Criteria 9 
2.3.1 Data Quality Indicators 10 
2.3.1.1 Precision 10 
2.3.1.2 Accuracy 10 
2.3.1.3 Representativeness 11 
2.3.1.4 Comparability 11 
2.3.1.5 Completeness 11 
2.3.1.6 Sensitivity 12 


3. MEASUREMENT AND DATA ACQUISITION 12 
3.1 Sampling Tasks 12 
3.1.1 Sampling Procedures and Requirements 12 
3.1.2 Sample Containers, Volume and Preservation 12 
3.1.3 Equipment Decontamination Procedures 12 
3.1.4 Field Equipment Calibration, Maintenance, Testing, and Inspection Procedures 12 
3.1.5 Sampling Supply Inspection and Acceptance Procedures 12 
3.1.6 Field Documentation Procedures 13 
3.2 Analytical Tasks 13 
3.3 Sample Collection Documentation, Handling, Tracking, and Custody Procedures 13 
3.3.1 Field Custody Procedures 13 
3.3.2 Transfer of Custody and Shipment Procedures 13 
3.3.3 Laboratory Custody Procedures 14 
3.4 Quality Control Samples 14 
3.4.1 Field Duplicate Samples 14 
3.4.2 Equipment Rinsate (Field) Blanks 14 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


3.4.3 Trip Blanks 15 
3.4.4 Temperature Blanks 15 
3.4.5 Analytical Quality Control Samples 15 
3.5 Data Management Tasks 15 
3.5.1 Project Documentation and Records 16 
3.5.2 Data Reporting Formats 16 


4. ASSESSMENT AND OVERSIGHT 17 
4.1 Assessments and Response Actions 17 
4.1.1 Planned Assessments 17 
4.1.2 Assessment Findings and Corrective Action Responses 17 
4.2 Monthly Progress Reports 18 
4.3 Project Reporting 18 


5. DATA REVIEW, VALIDATION, AND USABILITY ASSESSMENT 18 


6. REFERENCES 20 
 


TABLES 


Table 1: Distribution List 
Table 2A: TestAmerica and Accutest Analytical Methods, Sample Containers, Preservation, and Holding 


Times  
Table 2B: Integrated Analytical Laboratories (IAL) Analytical Methods, Sample Containers, 


Preservation, and Holding Times  
Table 2C: Cascade MobiLab Analytical Methods, Sample Containers, Preservation, and Holding Times 
Table 2D: Field Analytical Methods 
Table 3A: TestAmerica Accuracy and Precision Control Limits for Groundwater Analytical Parameters  
Table 3B: IAL Accuracy and Precision Control Limits for Groundwater Analytical Parameters  
Table 4A: TestAmerica Accuracy and Precision Control Limits for Soil Analytical Parameters 
Table 4B: IAL Accuracy and Precision Control Limits for Soil Analytical Parameters 
Table 4C: Cascade MobiLab Accuracy and Precision Control Limits for Soil Analytical Parameters 
Table 5A: TestAmerica Accuracy and Precision Control Limits for Air Analytical Parameters  
Table 5B: Accutest Accuracy and Precision Control Limits for Air Analytical Parameters  
Table 5C: IAL Accuracy and Precision Control Limits for Air Analytical Parameters 
Table 6: Frequency of Field and Laboratory QC Samples 
 


FIGURES 


Figure 1: Pohatcong Valley Groundwater Contamination Superfund Site 
Figure 2: Project Organization Chart 
 


  







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


 


APPENDICES 


Appendix A: Ramboll Environ Standard Operating Procedures 
Appendix B: TestAmerica Laboratory Certifications, Laboratory Quality Assurance Manuals, and Analytical 


SOPs (Electronic Copy on CD-ROM Only) 
Appendix C: Accutest Laboratory Certifications, Laboratory Quality Assurance Manuals, and Analytical 


SOPs (Electronic Copy on CD-ROM Only) 
Appendix D: Integrated Analytical Laboratories (IAL) Certifications, Laboratory Quality Assurance 


Manuals, and Analytical SOPs (Electronic Copy on CD-ROM Only) 
Appendix E: Cascade MobiLab Certifications, Laboratory Quality Assurance Manuals, and Analytical SOPs 


(Electronic Copy on CD-ROM Only) 
 


 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


1 of 22


1. INTRODUCTION 


On behalf of Pechiney Plastics Packaging, Inc. (PPPI), Ramboll Environ US Corporation (Ramboll 
Environ) has prepared this Quality Assurance Project Plan (QAPP) to support the work that will be 
performed under the Remedial Action/Remedial Design Consent Decree (CD)1 for the Pohatcong Valley 
Groundwater Contamination Superfund (PVGCS) Site located in Warren County, New Jersey. This 
QAPP was prepared in accordance with Section VIII. 21 and the Statements of Work (SOWs) included 
in Appendices B-1, B-2, and B-3 of the CD and the June 2017 SOW for OU3 (USEPA 2017), which has 
been incorporated into the CD. This QAPP has been designed to address portions of the PVGCS Site 
covered by the CD, which include the trichloroethene (TCE) groundwater portion of Operable Unit 1 
(OU1), Operable Unit 2 (OU2), Operable Unit 3 (OU3), and the Vapor Intrusion Removal Action (VIRA) 
conducted within the Albéa Americas facility located at 191 Route 31 North in Washington, New Jersey 
(the “Albéa facility”). 


This QAPP has been prepared in accordance with the guidance contained in the Uniform Federal Policy 
for Quality Assurance Project Plans (UFP-QAPP), Parts 1, 2, 3, EPA-505-B-04-900A, B, and C, dated 
March 2005. Some information is presented in tables to be consistent with the optimized QAPP 
worksheets that are specified in the Uniform Federal Policy for Quality Assurance Project Plans 
Optimized UFP-QAPP Worksheets guidance document (USEPA/DoD/DOE 2012).  


This QAPP has been developed to provide the sampling and analytical methods and procedures to be 
followed during environmental data collection activities, including monitoring and sampling that will be 
conducted in association with remedial design/remedial action (RD/RA) activities specified in the CD. 
The CD specifies a number of activities, including groundwater sampling in support of Monitored 
Natural Attenuation (MNA), sampling of private potable wells (PPWs), groundwater extraction and 
treatment system (GWETS) performance monitoring, vapor intrusion monitoring, VIRA system 
performance monitoring, and soil sampling. Many of these activities do not yet have a fully developed 
scope, so this QAPP has been prepared to provide the standard methods for field activities, laboratory 
analysis, quality assurance/quality control (QA/QC), and data validation. Task-specific details including 
the number and distribution of sample locations, sample naming conventions, field procedures, 
laboratory analyses, and data validation requirements will be specified in the sampling and analysis 
plan developed for each task, which will reference this QAPP for the standard methods that will be 
used for the activities. 


1.1 Site Background 


This section provides an overview of the PVGCS Site including history and setting. 


1.1.1 Site Location and Description 


As defined by the USEPA, the PVGCS Site encompasses an area of approximately 16.5 square miles 
(10,600 acres) that extends approximately 10 miles along the length of the Pohatcong Valley, which is 
a northeast-southwest trending valley bounded by mountains. The location of the Site is shown on 
Figure 1. The Site is divided into three operable units. OU1, which covers approximately 8.75 square 
miles extending about five miles along the Pohatcong Valley, is defined by the USEPA as the areas 
within Washington Borough, Washington Township, and Franklin Township that contain TCE or 
tetrachloroethene (PCE) in groundwater. OU2 is defined by the USEPA as the portion of the Site 


                                               
1  In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of America v. Bristol Myers Squibb 


Company, et al. (Civil Action No. 13-cv-05798) effective March 11, 2015. 
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downgradient from OU1 where TCE is present in groundwater, and OU3 is defined by the USEPA as 
the area that the USEPA has identified as the source area for TCE within the aquifer. The OU3 Study 
Area comprises four properties known as: the American National Can (ANC), Area of Concern 1 (AC1), 
Vikon Tile Corporation (VTC) and Warren Lumber Yard (WLY) properties. The current work focuses on 
Area A which is located in the southwestern corner of the ANC building. 


1.1.2 Site Geology 


The PVGCS Site is located within the Pohatcong Valley, which falls within the Reading Prong portion of 
the Highlands Physiographic Province, locally referred to as the New Jersey Highlands Province. This 
province is characterized by northeast-southwest trending belts or ridges of Late Precambrian and 
Early Paleozoic age metamorphic and igneous rocks. 


The Pohatcong Valley trends northeast-southwest and is bounded on the southeast and northwest 
sides by regional faults (the Pohatcong Thrust Fault along the southeast side and the Brass Castle 
Thrust Fault along the northwest side). A third fault (the Karrsville Thrust Fault) is suspected to be 
present along the Valley floor. The topographic ridges to the southeast and northwest of the Valley 
floor are both formed from relatively hard and erosion-resistant igneous and metamorphic rocks of 
Precambrian Age that were thrust up in the area during the Paleozoic Era. The Valley floor is underlain 
by Early Paleozoic (Cambrian and Ordovician) units that are primarily composed of carbonate rocks 
(limestones and dolomites) of the Jackson Limestone and the Kittatiny Supergroup. The Kittatiny 
Supergroup includes the Leithsville Formation, Allentown Dolomite, Lower Beakmantown Group, and 
the Upper Beakmantown Group. The upper part of the Valley where the planned groundwater 
extraction and treatment system will be operated is underlain by the Leithsville Formation, which is 
characterized as an approximately 1,000-foot thick unit that consists of dolomite, calcitic dolomite, 
and phyllite with thin beds of dolomite-cemented quartz. This formation and the other bedrock 
formations located farther down the Valley contain numerous karstic features (i.e., sinkholes, caves, 
large fractures, and cavities) and are primarily composed of carbonate units that readily form karst. 


The carbonate rocks under the Valley floor are overlain by unconsolidated sedimentary deposits of 
glacial origin, primarily glacial till, glacial moraine, and glacio-fluvial deposits that range in thickness 
from about 40 feet near the boundary between OU1 and OU2 (i.e., down valley) to about 100 feet 
near the northeastern boundary of OU1. These glacial deposits are generally characterized as a 
heterogeneous and poorly sorted mixture of gravel, sand, silt, and clay. In most areas, this material 
has a low permeability and is primarily composed of clayey silt. Slightly greater permeability is 
encountered in some strata that contain silty sand and gravel lenses. 


The overburden is generally about 100 feet thick in the portion of the PVGCS Site where the remedial 
well treatment will occur, but it is substantially thicker in some locations. This increased depth of the 
overburden appears to reflect localized increases in the weathering of the carbonate bedrock. In some 
areas, the increased weathering and formation of karstic voids extends the thickness of the 
overburden to greater than 200 feet. The distribution of these features and the underlying lithology 
strongly suggests that the localized areas where the overburden is thicker are caused by the karstic 
behavior of the carbonate bedrock. 


1.1.3 Site Hydrogeology 


Groundwater in the Pohatcong Valley is found in perched zones within the unconsolidated deposits and 
in a regional aquifer in the deep overburden and bedrock. Although some perched water zones are 
present, they do not represent a significant source of groundwater for the region; are generally 
isolated from each other; and do not form one coherent aquifer. The regional bedrock stratum is 
primarily composed of fractured and karstic dolomite. Groundwater in the regional aquifer is generally 
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encountered at a depth of approximately 80 to 110 feet below ground surface (bgs) in the northern 
part of OU1 where active remediation is proposed and at progressively shallower depths farther down 
valley (i.e., towards the southwest). 


Groundwater in the regional aquifer generally flows to the southwest, along the length of the 
Pohatcong Valley. However, due to the nature of the fractured bedrock aquifer, the actual flow path of 
water through the aquifer is likely to be complex and governed by the distribution of fractures, voids, 
and cavities within the rock. In addition, a slight deviation from this general flow pattern occurs in the 
area immediately in the vicinity of the 500 µg/L line. At this location, groundwater flow appears to be 
toward the south-southwest. Hydraulic evaluations of some nested monitoring wells in this portion of 
OU1, where active remediation is scheduled to occur, indicate that the groundwater tends to flow 
upwards from the deeper portion of the aquifer to the shallower portion of the aquifer. 


Studies by the United States Geological Survey (USGS) concluded that the carbonate sequences in the 
Valley have similar transmissivities and can be considered one aquifer system (sometimes referred to 
as the Kittatiny Aquifer System) (USGS 2007). Groundwater exists mainly in secondary fractures, 
joints, and solution channels. Aquifer testing at a potable supply production well in the northern part 
of OU1 showed that the aquifer is horizontally anisotropic with higher transmissivities in the down 
valley (northeast-southwest) direction and lower transmissivities in the cross-valley (northwest-
southeast) direction. 


1.2 Document Organization 


This QAPP provides the means and methods that will be used to ensure that the data generated for 
this Site will be: 


 of known and documented quality 


 representative of Site conditions 


 comparable over multiple sampling rounds and relative to previously collected data 


This document is organized using the UFP-QAPP guidance. The following are included in the respective 
sections: 


 Section 2 includes the project organization and discusses the specific project objectives. 


 Section 3 discusses the sampling and analytical work that will be conducted under this QAPP and 
references the SOPs included in the field sampling and laboratory appendices. 


 Section 4 discusses the quality assurance assessment process. 


 Section 5 includes the procedures that will be used to validate and assess the usability of the data. 


 Section 6 is a list of references used in the preparation of this QAPP.  


Field sampling procedures that will ensure that samples are collected and documented in the same 
manner over multiple sampling rounds are included in Appendix A. Laboratory procedures that include 
measures for precision, accuracy, representativeness, comparability, completeness and sensitivity are 
included in Appendices B, C, D, and E. 


As the tasks for this project have evolved over time, revisions have been made to this QAPP. This 
revision (Revision 9) updates personnel, adds a mobile laboratory for use during the OU3 pre-design 
investigations, includes updates to the laboratory methods, as needed, and adds SOPs and analytical 
methods for activities such as soil sampling and vapor intrusion monitoring that will be performed 
during the implementation of the OU3 SOW. Because of the nature and number of laboratory method 
updates, it is not practical to include previous iterations of laboratory SOPs or reporting limits in this 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


4 of 22


QAPP. Therefore, the tables and appendices included with this version of the QAPP include the 
information for the laboratory methods that will be used going forward. Older versions of SOPs, 
reporting limits, and QC limits are retained in the project files by Ramboll Environ and the laboratories 
and are recorded in the individual data packages for this project. 


This QAPP is intended to be a companion document to specific field sampling plans, work plans, and/or 
operation, monitoring and maintenance plans. These plans will detail the specific locations for the 
collection of samples, sample collection procedures, the analytical methods required for those 
samples, and data validation requirements for the task(s). The plans will reference this QAPP and the 
means and methods included in this QAPP that will be implemented during those events. It is intended 
that this QAPP complement other planning documents with the standard operating procedures used in 
the field and in the lab to provide data that are representative and comparable. In the unexpected 
event that the planning document and this QAPP do not agree, the planning document will define field 
activities and this QAPP defines the laboratory procedures. Alternatively, if the sampling event is a 
one-time event for a specific purpose in addition to the purposes covered by this QAPP, the planning 
document may append the specific SOPs that will be employed without requiring a full update of this 
QAPP. Note also that the laboratories periodically update their QA Plans and SOPs (and certifications) 
to keep current with USEPA and NJDEP methods and guidance. Therefore, for a given sampling event, 
the laboratory(ies) may operate under more recent plans and SOPs than are included as Appendices 
to this QAPP. 


2. PROJECT MANAGEMENT AND OBJECTIVES 


PPPI and Ramboll Environ have assembled a team of qualified individuals to perform the work 
identified in the CD. The subsections below identify the primary roles that are currently identified and 
personnel that are anticipated to fill those roles. An organization chart showing lines of responsibility 
and lines of communication is shown on Figure 2. Table 1 includes a distribution list for this QAPP. 


2.1.1 Project Coordinator 


In accordance with the CD, Bruce Kennington of Ramboll Environ is the designated Project Coordinator 
for OU1 (TCE), Luis Hidalgo of Rio Tinto is the designated Project Coordinator for OU2, and Roy 
Duckett is the designated Project Coordinator for OU3. The Project Coordinators have responsibility, 
authority, and accountability for the successful execution of the project on behalf of PPPI. In this role, 
the Project Coordinators have direct access to corporate resources and the authority to commit 
personnel, facilities, and support services to the project. The Project Coordinators are the primary 
interfaces between PPPI and the USEPA.  


2.1.2 Project Managers 


The Project Coordinator will delegate the day-to-day functions and responsibilities for the project to 
the Project Managers (PMs). The PMs include Angela DeDolph and Scott Tarmann. The PMs report 
directly to the Project Coordinators and are responsible for the progress and quality of the work 
performed. Primary responsibilities include providing senior leadership and expertise to the project 
team, and maintaining consistency of project objectives with the long-term objectives of PPPI and the 
USEPA. 


2.1.3 Field Team Leaders 


Planning and executing field and field-related activities will be the primary responsibility of the field 
team leader (FTL). The FTL will be responsible for field compliance with the policies and procedures 
presented in this QAPP. Designated FTLs include Taryn Correll, Michael Eddings, Chris Buzgo, and 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


5 of 22


Adrian Ezeagu; however, other personnel may be assigned to this role as needed. The assigned 
person in the position of FTL may vary depending on the field tasks being completed, but will be an 
individual with the technical capability and experience to lead the field activities being performed. The 
FTL will be responsible for the readiness of required field materials, equipment, personnel, and to 
perform the work at hand. The FTL will coordinate the field activities, and will report to the PM on a 
regular basis regarding the progress and status of field activities. 


2.1.4 Quality Assurance (QA) Manager 


The QA Manager, Rob Huening, will be responsible for assessing compliance of the project with the 
requirements of the project QAPP. He will assess compliance with QA requirements through periodic 
review and audits of project activities and records.  


2.1.5 Health and Safety Coordinator 


The health and safety coordinator (HSC), Renee DeBaene, will chiefly serve as an advisor to the FTL 
and the site safety and health officer (SSHO) on site safety and health matters, provide guidance on 
data interpretation, and determine appropriate levels of worker protection. The HSC will review and 
approve the Ramboll Environ site-specific Health and Safety Plan (HASP). 


2.1.6 Site Safety and Health Officer 


Chiefly, Adrian Ezeagu will be the designated SSHO. The person that assumes the position of SSHO 
may vary but will generally be the senior member of the team that is in the field at any given time. 
The SSHO will be responsible for coordinating and monitoring site-specific health and safety concerns 
for compliance with the provisions of the project HASP. He will consult with the HSC if any health and 
safety issues arise during field activities. Personnel that assume the responsibilities of this position will 
be briefed on its responsibilities by the HSC, the PM, and/or the Project Coordinator before assuming 
this role for on-site activities. 


2.1.7 Subcontractors 


Ramboll Environ will engage a team of competent subcontractors, with specialties in various fields 
including engineering, surveying, drilling, and laboratory analysis. Each subcontractor will perform 
their activities under the supervision of an appointed Ramboll Environ project representative. The 
designated Ramboll Environ project representative will have responsibility for confirming that the 
particular subcontractor follows the appropriate procedures as outlined in this QAPP, as appropriate.  


The laboratory for the majority of analyses will be TestAmerica’s laboratory in Edison, New Jersey or 
Integrated Analytical Laboratories, LLC (IAL) in Randolph, New Jersey. TestAmerica Edison will 
coordinate with a few of their partner laboratories (Buffalo, New York and Savannah, Georgia) for 
some of the analyses as shown on Table 2A. VOC analysis of air samples will be performed by 
Accutest Laboratories in Dayton, New Jersey, TestAmerica’s laboratory in Burlington, Vermont or by 
IAL’s laboratory in Randolph, New Jersey. TestAmerica’s certifications, QA plans and SOPs are included 
as Appendix B. Accutest’s certifications, QA plans and SOPs are included as Appendix C. IAL’s 
certifications, QA plans and SOPs are included as Appendix D. In addition to these fixed laboratories, a 
Cascade mobile laboratory (Cascade MobiLab) will be used during the implementation of the OU3 pre-
design investigation activities.  Cascade MobiLab’s certifications, QA plans, and SOPs are included as 
Appendix E. 


2.2 Project Planning and Problem Definition 


Problem definition elements include identifying the environmental problem and defining the 
environmental questions that need to be answered. Project planning includes defining the scope of the 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


6 of 22


project and the anticipated results of the project as well as the final deliverables. Scoping the project 
entails defining of project tasks such as sample collection and analytical data review efforts. Project 
scoping also includes defining project quality objectives necessary to achieve the desired results and 
to support decision making. Although the CD describes much of the scope of work that will be 
conducted; exactly how the project will evolve through the remedial design and remedial action 
process is not certain at this time. This QAPP attempts to encompass the sampling and analyses that 
might be needed over time. Because this QAPP is expected to take the project through the various 
stages of remedial design and implementation, it is expected that the QAPP will continue to be used on 
the project beyond the current forecasting of sampling events. Therefore, the project schedule is not 
included in this QAPP. Current versions of the project schedule are included in the various field 
sampling plans and work plans and in the monthly progress reports (Section 4.3).  


2.2.1 Project Planning/Scoping  


Project scoping defines the purpose and goals of the project, the Data Quality Objectives (DQOs), 
project decision making milestones, project tasks (i.e., environmental data collection efforts and data 
analyses), and deliverables. The members of the project team and frequency of project scoping 
sessions with team members depend on the size and complexity of the each task. 


The major components of the project planning or scoping process are:  


Problem Definition: Define the problems or environmental questions to be answered using available 
information, site reconnaissance, or secondary data.  


Data Quality Objectives: Define the decisions to be made to answer the questions identified in the 
Problem Definition and the type, quantity, and quality of data required to support those decisions. The 
identification of specific decisions that need to be made and the data required to make those decisions 
will require the identification of specific tasks that will allow these decisions to be made.  


Measurement Performance Criteria: Establish measurement performance criteria for data 
precision, accuracy/bias, representativeness, comparability, sensitivity, and completeness. 


For this complex and evolving project, planning and scoping are an on-going process. This QAPP 
attempts to encompass the majority of sampling and analysis activities that will be needed to 
delineate the nature and extent of contamination, design remedial measures, and evaluate the 
effectiveness of remedial measure. The specific sampling and analyses that will be done including the 
locations, frequency, and types of samples and analyses will be developed in individual field sampling 
plans or work plans. The plans will reference, where appropriate, the field sampling SOPs included as 
Appendix A to this QAPP and the analytical methods summarized on Tables 2A, 2B, 2C, and 2D and 
detailed in the laboratory procedures included in Appendices B, C, D, and E. 


2.2.2 Problem Definition, Site History, and Background 


Groundwater contamination was first detected in public supply wells in the Pohatcong Valley (the 
Vannatta St. and Dale Ave. municipal wells) in 1978 and 1979. Subsequent sampling of groundwater 
in the area led to the identification of regional contamination of the bedrock aquifer. The primary 
contaminants of concern were identified by the USEPA as TCE and PCE. In response, the USEPA and 
the New Jersey Department of Environmental Protection (NJDEP) connected certain properties with 
private wells that were affected by the contamination to public water supplies and installed treatment 
units for public water supply wells that were affected by the contamination. Point-of-entry treatment 
units (POETs) were also supplied for properties that could not be connected to public water supplies.  


From 1985 to 1999, the USEPA and the NJDEP completed limited preliminary investigations to assess 
both the extent and magnitude of the contamination, and to evaluate possible source areas or 
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potentially responsible parties (PRPs). Based on non-intrusive investigations, the USEPA identified and 
ranked potential source areas (PSAs) for further evaluation. 


In April 1999, a Remedial Investigation (RI) Workplan was developed for the Site. Implementation of 
Phase I of the RI began in June 1999 and continued until August 2001. A draft report on the results of 
the Phase I RI was completed in October 2001. Implementation of Phase II RI activities was 
conducted between September 2001 and October 2002 and included soil, sediment, overburden 
groundwater, and bedrock groundwater sampling. The Draft Remedial Investigation Report, based on 
the results of both Phase I and II RI activities, was completed in June 2003. The final RI Report and 
Feasibility Study (RI/FS) were completed in June 2005. 


A Proposed Remedial Action Plan (PRAP) was prepared and presented to the public in July 2005. The 
PRAP presented proposed remedies for groundwater and soil for the OU1 portion of the Site, which 
was defined at that time as the contaminated areas in the upgradient portion of the Valley, and 
included soil and groundwater contamination. Following receipt and review of public comments, the 
USEPA issued a ROD for OU1 in July 2006. Based on the comments received, the ROD presented a 
new definition for OU1, which was redefined to exclude soil contamination, and presented a 
groundwater remedy that included pumping and treatment of the most highly impacted portion of the 
aquifer and MNA for the areas downgradient of the area. For the TCE portion of the remedy, the target 
treatment area (i.e., the most highly contaminated area) was defined as the downgradient edge of the 
area where TCE is present at concentrations above 500 µg/L. 


On September 28, 2007, the USEPA issued a Unilateral Administrative Order (UAO) to PPPI to 
implement the Remedial Design for OU1, including preparation of a Remedial Design Work Plan 
(RDWP), which provided a systematic description of a scope of work developed to obtain the 
information required to complete the remedial design. As noted above, the ROD defined the basic 
parameters of the problem by specifying the remedial approach and goals. The RDWP provided a more 
specific identification of the problems that must be addressed to complete the remedial design. The 
pre-design investigation activities specified in the RAWP have been completed and reported to the 
USEPA in the Revised Field Sampling and Analysis Report (ENVIRON International Corporation 
[ENVIRON] 2014c). The design has been completed as specified in the Final (100%) Remedial Design 
Report Groundwater Extraction and Treatment System, Operable Unit (OU) 1 – TCE Groundwater 
(ENVIRON 2015), which has been approved by the USEPA. 


The UAO has since been superseded by the CD (USEPA 2015). The CD was filed on March 11, 2015, 
and includes SOWs for the TCE Groundwater portion of OU1, OU2, and the VIRA. In addition, a SOW 
for OU3 was approved by USEPA on June 26, 2017 (USEPA 2017). Ongoing work under the SOWs that 
this QAPP has been designed to address includes: 


 TCE groundwater portion of OU1: ongoing MNA sampling events, installation of additional MNA 
monitoring wells, ongoing PPW evaluations, and performance monitoring of the GWETS. 


 OU2: groundwater sampling events and installation of additional MNA monitoring wells. 


 VIRA: ongoing performance monitoring. 


 OU3: predesign investigation. 


2.2.2.1 Operable Unit 1 – TCE Groundwater 


In accordance with the CD (USEPA 2015) and Final Design (ENVIRON 2015), the GWETS has been 
constructed and is currently operating under the March 2017 Final Groundwater Extraction and 
Treatment System Operation, Maintenance, and Monitoring Plan (Ramboll Environ 2017c). For the 
MNA portion of the remedy, a sampling program has been ongoing since August 2013 and has been 
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performed in accordance with the USEPA-approved Final Proposal for Quarterly Monitored Natural 
Attenuation Monitoring (the “MNA Plan”; ENVIRON 2014a), which was developed in accordance with 
Section VI.D of the Statement of Work (SOW) – Appendix II of the UAO (USEPA 2007). In Section VI, 
Paragraph D of the OU1 SOW, the CD (USEPA 2015) provided for the continued performance of the 
MNA sampling events under the MNA Plan (ENVIRON 2014a) that had been previously approved by 
USEPA. As provided in Section VI, Paragraph D.2 of the OU1 SOW in the CD (USEPA 2015), after two 
years of quarterly monitoring, PPPI may request modifications to the MNA sampling program. The 
required two years of quarterly monitoring were completed and adjustment to semiannual monitoring 
was approved. Following review of the results of MNA monitoring performed to date, modifications to 
the MNA program were proposed as outlined in the MNA Work Plan – April 2017 (Ramboll Environ 
2017d). 


2.2.2.2 Vapor Intrusion Remedial Action 


In addition to constituents in groundwater, VOCs in indoor air at the facility are of concern. In March 
2013, USEPA collected sub-slab soil gas and indoor air samples from the Albéa facility. The results 
received on May 7, 2013 indicated that concentrations of TCE in the soil gas were above the NJDEP 
Non-Residential Soil Gas Screening Levels and the indoor air concentrations were above the NJDEP 
Non-Residential Indoor Air Screening Levels and Rapid Action Levels. In response, Albéa and Rio Tinto 
have taken multiple measures, including sealing off the area with the highest soil gas concentrations 
(i.e., former molding department), increasing fresh air circulation throughout the facility, sealing floor 
cracks and drains among others, as detailed in the July 3, 2013 Immediate and Near-Term Response 
Actions Vapor Intrusion (VI) Mitigation Plan, Albéa Facility, 191 Route 31 North, Washington, NJ by 
Environmental Resources Management, Inc. (ERM). 


In July 2013, an interim remedial action was initiated, consisting of the installation of a temporary SVE 
system in the Former Molding Area of the facility, where the highest concentrations of TCE were 
detected in soil gas. Since that time, additional SVE wells have been installed in the Former Molding 
Area and the western portion of the Production Area. The interim SVE blower system was replaced in 
June 2014 with a new packaged SVE system, which represents the SVE component of the long-term 
vapor mitigation system (VMS).  


A sub-slab depressurization system was installed at the Site as an element of the Immediate and 
Near-Term Response Actions Vapor Intrusion (VI) Mitigation Plan (ERM 2013). The SSDS consists of a 
series of 5 sub-slab vapor extraction wells that are located as close as possible to the eastern wall of 
the facility and 5 sub-slab vapor extraction wells located in the western portion of the Production Area. 
Following the installation of the new packaged SVE blower system in June 2014, the operation of the 
SSDS along the western portion of the Production Area was discontinued as wells from the SVE 
system influence soil vapors at this location. As an added measure of protection that was built into the 
recent SVE system upgrade, the SSDS wells along the western wall have been configured to operate 
only when the long-term SVE system is shut down for short-term maintenance or repairs. The SSDS 
wells along the eastern wall of the facility continue to operate independently and on a continuous basis 
to prevent migration of sub-slab vapors through the floor at this location of the Production Area. A 
Draft Final Design Report for the Soil Vapor Extraction and Mitigation System, Vapor Intrusion 
Response Activities Albéa Americas, Washington Facility (the “Final Design Report”) (ENVIRON 
2014b), including as-built plans and Operation and Maintenance (O&M) plans for the SVE system and 
SSDS was submitted to USEPA on August 8, 2014. Collectively, the SVE and SSDS systems represent 
the VIRA. The objective of the VIRA is to reduce volatile organic vapors in soil gas that were reported 
above the NJDEP Non-Residential Soil Gas Screening Levels and indoor air concentrations that were 
above the NJDEP Non-Residential Indoor Air Screening Levels and Rapid Action Levels. The O&M plans 
prepared for the VIRA (VIRA O&M Plan) provide the methods and procedures to operate and maintain 
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the SVE and SSDS systems currently operating at the facility, including the monitoring of the SVE and 
SSDS system performance to document whether vapor mitigation objectives are being met at the 
facility. 


2.2.2.3 Operable Unit 2 


In OU2, groundwater samples have historically been collected by USEPA, NJDEP, and the Warren 
County Department of Health from PPWs and monitoring wells located within OU2. The most recent 
round of sampling was performed by Ramboll Environ during November 2015 through June 2016 
under the Final Groundwater Sampling Work Plan – October 2015 (Ramboll Environ 2015). The 
installation of additional monitoring wells and the incorporation of OU2 monitoring wells into the 
ongoing MNA sampling program is ongoing as outlined in the MNA Work Plan – April 2017 (Ramboll 
Environ 2017d). 


2.2.2.4 Operable Unit 3 


In OU3, the SOW (USEPA 2017) specifies implementation of the Remedial Design for OU3, including 
preparation of a Remedial Design Work Plan (RDWP; Ramboll Environ 2017e), which will provide a 
systematic description of a scope of work developed to obtain the information required to complete 
the remedial design. The RDWP will specify pre-design investigation (PDI) activities. After the PDI, a 
design will be prepared.  The Final (100%) Design Report will specify the remedial activities to be 
performed and any performance or confirmation monitoring activities. 


2.3 Project Quality Objectives and Measurement Performance Criteria 


Data will be collected for the following primary purposes: 


 Measure the concentrations of target constituents in groundwater to assess the nature and extent 
of contamination and effectiveness of remedial activities including MNA and groundwater 
extraction and treatment. 


 Measure other parameters and constituents in groundwater to assess conditions affecting MNA. 


 Measure the concentrations of target constituents in indoor air to assess the effectiveness of the 
VIRA systems and to assess the potential for worker exposures.  


 Measure the concentrations of target constituents in soils to assess the nature and extent of 
contamination and evaluate potential effectiveness of remedial activities including thermal 
treatment during pilot/treatability study evaluation activities. 


Data will be used to delineate the nature and extent of constituents, the effectiveness of remedial 
activities and may be used for risk assessment or to assess worker exposures. Therefore, data quality 
objectives (DQOs) are to ensure that data meet the precision, accuracy, representativeness, 
comparability, completeness, and sensitivity (PARCCS) defined by USEPA guidance and methods. By 
using the standard sampling methods included in Appendix A and the standards analytical methods 
included in Appendices B, C, D, and E consistent, comparable, and representative data will be 
collected. Data validation procedures described in Section 5 will be used to assess QC results relative 
to PARCCS criteria. Results that do not fully meet the criteria for the level of quality required for this 
project may be qualified as estimated or rejected as unusable. Severe or systematic QC exceedences 
that affect the completeness of the data set(s) will warrant corrective action, and may require 
resampling and/or reanalysis. 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


10 of 22


2.3.1 Data Quality Indicators 


The objective for this project is to develop and implement procedures for field sampling, laboratory 
analysis, chain-of-custody, and reporting that will provide results that are of known and acceptable 
quality and are representative of the conditions present at the Site.  


The following data quality indicators will be used to evaluate data. Data quality indicators include 
PARCCS. Definitions for each of these data quality indicators are provided in the following subsections. 
Criteria for the indicators and the associated actions to be taken if criteria are exceeded are defined in 
the analytical methods (Appendices B, C, D, and E) and in the data validation guidance (Section 5). 


2.3.1.1 Precision 


Precision is the degree of mutual agreement of independent measurements as a result of repeated 
application of a process under specific conditions. Precision is concerned with the closeness of results 
during repeated analysis of the same sample. Precision is addressed by calculating the relative percent 
difference (RPD) for each pair of duplicate results using the following equation: 


RPD = 
|S - D| 


X 100 
(S + D) / 2 


 


Where: 


S = Sample value 
D = Duplicate sample value 


Precision objectives for each analytical method in terms of the RPD of duplicate measurements have 
been specified for laboratory measurements in the laboratory SOPs. Laboratory and field duplicate 
samples may be used to evaluate field and laboratory precision. The field QC sampling frequency is 
discussed in Section 3.4. The laboratory QC analyses frequency is specified in the laboratory QA 
manual and SOPs (Appendices B, C, D, and E).  


2.3.1.2 Accuracy 


Accuracy is the degree of agreement of a measured value with the true or expected value. Accuracy 
objectives for each analytical method in terms of the percent recovery (%R) from analysis of samples 
of known analyte concentration are presented in the laboratory QAPP. Percent recovery is measured 
by using the following equation: 


%R = 
SSR - SR 


X 100 
SA 


 


Where: 


SSR = the analyte concentration determined experimentally from the spiked sample 


SR =  the background level determined by a separate analysis of the unspiked sample 


SA = the amount of the spike added 


Accuracy is measured in the laboratory by using calibration standards and spiking (surrogate and 
matrix spike) of samples.  
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Blank samples also provide a measure of accuracy (bias) by measuring the amount of error introduced 
to the measurement from field and laboratory cross-contamination. 


The following QC samples will be analyzed to evaluate accuracy in measurements: 


 Laboratory control samples 


 MS (spike for inorganic analyses) 


 Equipment blanks 


 Trip blanks 


The accuracy of the field measurements will be managed by using instruments that are in good 
working condition and properly calibrated. Each piece of equipment will have a unique tracking 
number for field use, calibration, and maintenance records. Instruments will be calibrated, operated, 
and maintained as defined in the equipment manuals for each instrument and in the SOPs included in 
Appendix A. Records of field instrument calibrations, field checks, and maintenance will be recorded in 
the field notebook or on field tracking forms. 


2.3.1.3 Representativeness 


Representativeness expresses the degree to which data represents a characteristic of a population, 
parameter variations at a sampling point, a process condition, or an environmental condition. As such, 
representativeness describes whether samples collected, or the aliquot selected by the laboratory for 
analysis, are sufficient in number, type, location, frequency, and size to be characteristic of the media, 
geographic area, and depth interval they characterize. 


Representativeness is a qualitative parameter that is dependent upon the proper design of the 
sampling program and proper field and laboratory protocol. Representativeness for groundwater 
conditions is achieved by multiple, periodic sampling rounds. Representativeness is also met by 
ensuring that work specifications are followed, approved sampling techniques are used and approved 
and certified analytical procedures are followed. 


2.3.1.4 Comparability 


Comparability expresses the confidence with which one data set can be compared with another. The 
extent to which existing and planned analytical data can be compared depends on using documented 
sampling and analytical methods. 


Field and analytical work will be performed in accordance with the documented field sampling SOPs 
(Appendix A), laboratory QA manual, and laboratory SOPs (Appendices B, C, D, and E). The use of 
standard field and laboratory analytical SOPs provides consistency, comparability, and 
representativeness in data collection operations. 


2.3.1.5 Completeness 


Completeness is a measure of the amount of usable data obtained from a measurement system 
compared to the amount that was planned to be obtained. 


Completeness = [(data obtained) / (data planned)] x 100 


The overall data completeness criteria for the project and its discrete sampling events will be 85%.  If 
this criteria is not met or if other significant data gaps are identified due to an inability to sample 
(e.g., well is damaged), lost or broken samples, data validation actions, or other reasons, the need for 
additional sample analyses or sample collection will be evaluated. 
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2.3.1.6 Sensitivity  


Sensitivity is the capability of the analytical method to discriminate the parameter of interest at the 
level of interest. Sensitivity is achieved with appropriate instrument calibrations and sample 
extraction/analysis volumes and documented through the analysis of laboratory control spike (LCS) 
samples. For samples with measureable concentrations of constituents, sensitivity is not usually an 
issue. As remedial measures are implemented and if sampling is delineating the downgradient extent 
of migration, sample results may be non-detect. Non-detect values should be, at a minimum, half of 
the project action level or applicable MCL. If needed, more sensitive reporting limits can be achieved 
by analyzing a larger sample volume, lowering the instrument calibration range or other means of 
improving instrument sensitivity (e.g., selective ion monitoring [SIM]). Laboratory reporting limits are 
provided in Tables 3A, 3B (aqueous), 4A, 4B, 4C (soils), 5A, 5B, and 5C (air).  


3. MEASUREMENT AND DATA ACQUISITION 


Consistent and comparable data that are defensible and of known quality are provided by performing 
field measurements, sampling, and analyses in a consistent and documented manner. This section 
discusses the standard procedures and the documentation requirements that will be used to generate 
data that are of known and documented quality and suitable for their intended use(s).  


3.1 Sampling Tasks 


Individual sampling tasks will be described in the task specific field sampling plans or project work 
plans. These plans will include the numbers and locations of samples, the specifics of QC samples and 
the analytical requirements for a given sampling event. The procedures discussed in this section and 
in the SOPs in Appendix A describe the sample collection and documentation activities to ensure that 
samples are collected to be representative of Site conditions, comparable to other samples collected 
for the same objectives, and documented to be defensible and of known and documented quality.  


3.1.1 Sampling Procedures and Requirements 


Field sampling SOPs are provided in Appendix A.  


3.1.2 Sample Containers, Volume and Preservation 


Sample Containers, required volumes, and preservation are provided in Tables 2A (TestAmerica and 
Accutest), 2B (IAL), and 2C (Cascade MobiLab). 


3.1.3 Equipment Decontamination Procedures 


Equipment decontamination procedures are included in field sampling SOP S-6 included in Appendix A.  


3.1.4 Field Equipment Calibration, Maintenance, Testing, and Inspection Procedures 


Field equipment calibration, maintenance, testing, and inspection procedures will be done according to 
the manufacturer’s specifications and are included in the relevant field SOPs included in Appendix A. 
Calibrations may be performed by field personnel or may be performed by the instrument provider 
(e.g., rental company).  


3.1.5 Sampling Supply Inspection and Acceptance Procedures 


Required sampling supplies are included in each of the relevant SOPs included in Attachment A. It is 
the responsibility of the FTLs or their designees to ensure that adequate supplies are available at the 
Site for the specific field tasks. Depending on the specificity of instrumentation or the difficulty in 
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obtaining instrumentation, redundancy may be necessary and may be provided by using a rental 
supplier.  


3.1.6 Field Documentation Procedures 


Field documentation is an important element of ensuring the defensiveness, comparability and 
representativeness of the sample collection process. Field documentation procedures are included in 
SOPs RK-1, RK-2, RK-3, and RK-4 in Appendix A. In some cases, field data sheets may be an effective 
means to ensure that all of the required data are recorded. Field data sheets are especially effective to 
document the calibration of field equipment, the collection of groundwater samples using low flow 
methodology, and to log soil boring or monitoring well installation information.  


3.2 Analytical Tasks 


A list of analytical methods and analyte lists are provided in Tables 2A, 2B, 2C, 2D, 3A, 3B, 4A, 4B, 
4C, 5A, 5B, and 5C. Tables 3A, 3B, 4A, 4B, 4C, 5A, 5B, and 5C also include laboratory reporting limits 
and quality control acceptance criteria. Laboratory SOPs are included in Appendices B, C, D, and E. 
The task specific field sampling plans or work plans will specify the sampling locations, numbers of 
sampling and the analytical methods for each sample.  


3.3 Sample Collection Documentation, Handling, Tracking, and Custody Procedures 


Sample chain-of-custody procedures are provided in SOP RK-2 included in Appendix A. Sample 
custody will be maintained from the time and place of sample collection through report preparation. A 
chain-of-custody record is a record of each person who has had possession of the sample from 
collection through shipment and laboratory receipt. The chain-of-custody will be initiated in the field 
and will be maintained until received at the laboratory. 


3.3.1 Field Custody Procedures 
Sample containers will be checked to determine if breakage occurred during shipment. The containers 
will be maintained in the custody of the receiver in a secure area until they are used for sample 
collection. Once samples have been collected, they will be maintained in the custody of the sampling 
personnel. The field sampler is responsible for the care and custody of the samples until they are 
transferred or shipped to the laboratory. A sample label will be attached to each sample. The sample 
label will include the following information: sample designation, sampler’s initials, date and time of 
sample collection, the constituents to be analyzed, and preservative (if any). Sample labels will be 
completed for each sample using waterproof ink. The sample designation system is presented in the 
field plans. 


3.3.2 Transfer of Custody and Shipment Procedures 
Samples collected for both on- and off-site laboratory analysis will be accompanied by properly 
completed chain-of-custody forms. The sample numbers will be listed on the chain-of-custody form. 
When transferring the possession of samples, the individuals relinquishing and receiving will sign, 
date, and note the time on the record. This record documents transfer of custody of samples from the 
sampler to another person, to a mobile laboratory, to the permanent laboratory, or to/from a secure 
storage area. 


Samples for off-site laboratory analysis will be packaged for shipment and shipped to the appropriate 
laboratory for analysis, with a separate signed custody record secured to the inside top of each sample 
cooler. Shipping containers will be secured with strapping tape for shipment to the laboratory. The 
cooler will be strapped shut with strapping tape in at least two locations. 
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A chain-of-custody record identifying the contents will accompany all shipments. The original record 
will accompany the shipment, and the sampler will retain a copy of the record for return to the 
sampling office. 


Air bills or bills of lading will be used when samples are sent by commercial carrier (e.g., FedEx, UPS, 
Airborne Express, or Express Mail). Receipts of air bills or bills of lading will be retained as part of the 
project documentation file. If samples are shipped by commercial carrier, the custody forms will be 
sealed inside the sample cooler and coolers will be sealed; commercial carriers are not required to sign 
off on the custody form. 


3.3.3 Laboratory Custody Procedures 
Samples shipped off-site for analysis will be received by the laboratory in accordance with the 
laboratory QA manual (Appendices B, C, D, and E). A copy of the completed chain of custody along 
with sample receipt information (e.g., condition and temperature of the samples) will be included with 
the final laboratory report. 


3.4 Quality Control Samples 


The subsections below present information and guidance on collecting quality control samples, 
including the definition and frequency for each type of QC sample. The required frequency for the 
different types of QC samples is included in Table 6. 


3.4.1 Field Duplicate Samples 


Field duplicate samples will be collected at a frequency of 5% of samples collected. The duplicate 
samples will be collected from the same location and at the same time. Preservation and analysis of 
both samples will be the same. 


For aqueous samples, the duplicates will be collected by filling the sample container for the first 
sample and then filling the second duplicate sample jar for the same analyses. Soil samples for VOCs 
and air samples will be collected as collocated duplicate. Soil samples for other parameters will be 
homogenized and then apportioned into two sample containers. In accordance with data validation 
guidance (Section 5), the acceptance criterion for duplicate water and air samples is 30 percent 
relative percent difference (%RPD) and the criterion for soil sample duplicates is ± 50 %RPD.  


3.4.2 Equipment Rinsate (Field) Blanks 


Equipment rinsate blanks will be collected to verify that field decontamination procedures are 
effective. Samples will be collected when sampling equipment is decontaminated and reused. 
Equipment rinsate blanks will be collected by pouring ASTM Type II deionized water over and/or 
flushing it through the decontaminated sampling equipment and collecting the rinsate. Equipment 
blanks are not needed if dedicated or disposable equipment is used and decontamination is not 
needed, although it may be useful to collect a bottle blank at the beginning of a sampling program to 
verify that bottles and the sample handling process is not introducing cross-contamination to the 
samples. Equipment blanks are intended to verify that decontamination procedures are effectively 
preventing cross-contamination from one sample to another through the sampling equipment or 
through the sampling process. Therefore, equipment blanks are directly applicable to samples for 
target constituents (VOCs, SVOCs) and may not be needed for MNA parameters or filtered samples.  


Equipment rinsate blanks will be collected at the frequency of one per type of sampling equipment per 
20 samples or per week, whichever is more frequent. Preservation and analysis of the equipment 
rinsate blanks will be the same as those for the associated environmental samples. Analytical results 
will be qualified and corrective actions taken if equipment rinsate blanks contain detectable 
concentrations of target analytes, which would indicate cross contamination of target analytes.  
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For groundwater sampling, where samples are collected using a pump and dedicated tubing for each 
well, the disassembled pieces of the pump will be cleaned and placed into a stainless steel container, 
lab-generated deionized water will be poured over the pump parts (into the stainless steel container), 
and then the rinse water will be used to fill the appropriate equipment blank sample bottles. 


3.4.3 Trip Blanks 


A trip blank serves to detect possible cross-contamination of VOC samples resulting from handling, 
storage and shipment procedures. Trip blanks consist of a minimum of two 40-ml volatile organic 
analysis (VOA) vials filled with ASTM Type II water prior to initiation of daily field activities. The 
samples accompany the environmental samples through collection and shipment to the laboratory. In 
addition, trip blanks are stored by the laboratory under the same conditions as the environmental 
samples.  


A trip blank must accompany each cooler containing samples for VOC analysis. These samples will be 
preserved and analyzed for VOCs in the same manner as the associated environmental samples. VOC 
samples will be consolidated in one cooler for shipment, if possible, to minimize the number of trip 
blanks required in the field program. Analytical results will be qualified and corrective action measures 
taken if trip blanks contain detectable concentrations of target analytes.  


3.4.4 Temperature Blanks 


An aqueous temperature blank will be included with each sample shipment cooler. If a designated 
temperature blank container is not provided by the lab, a temperature blank will be prepared, 
consisting of an unpreserved container filled with water (potable, distilled, or DI) and labeled as 
"Temperature Blank." This container is used only to check the cooler temperature upon receipt at the 
laboratory. Because environmental parameters are not analyzed from this blank, bottle label and 
custody seal procedures are not required for these containers.  


3.4.5 Analytical Quality Control Samples 


Requirements and acceptance limits for laboratory QC procedures, including blanks, laboratory 
duplicates, spiked samples, serial dilutions, internal and surrogate spikes, and calibrations are detailed 
in the laboratory QA plans and SOPs included in Appendices B, C, D, and E. Laboratory reporting limits 
and control limits for sample QC (spike recoveries) are included in Tables 3A, 3B, 4A, 4B, 4C, 5A, 5B, 
and 5C. Additional sample volume should be provided to the laboratory at a frequency of 5% (1 in 20) 
for matrix spike/matrix spike duplicate analysis for organic analyses or spike and duplicate sample for 
inorganic analyses.  


3.5 Data Management Tasks 


Computerized systems will be used to record, store, and sort the technical data generated to support 
the study. Electronic data files will be imported from the laboratory into the project database, 
minimizing both data entry effort and potential for transcription errors. Sampling location coordinates 
will be entered into the database to enable computer generation of maps and figures. 


Raw data from field measurements and sample collection activities will be recorded in field notebooks, 
station/sample forms, and/or chain-of-custody/sample analysis request forms, which will be prepared 
by the field team while sample collection activities are in progress. If the data are to be used in the 
project reports, they may be transferred to the database for inclusion in reporting. 


Sample information from the field will be entered into the database. Laboratory records will include 
unique sample codes, sample type (matrix), analyte concentration, and concentration units. Electronic 
data summaries will be produced to support data review procedures. Data qualifiers will be entered 
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into the database when review is completed and verified and the data set is approved as final. Manual 
and electronic entries will be checked by field personnel, the data manager, and during the data 
review process. 


Project data tables and reports will be prepared using retrievals that filter and sort the data according 
to criteria specified by the user. The data may be formatted for use with statistics software packages 
and geographic information system (GIS) software. Laboratory data retention policies are described in 
Appendices B, C, D, and E. 


3.5.1 Project Documentation and Records 


Project Documentation records and forms that will be used in the various sample/data collection and 
sample custody/handling activities include but are not limited to: 


 Field log books; 


 Field data collection sheets, 


 Chain of custody records,  


 Boring/well logs, 


 Sampling instrument calibration logs, 


 Documentation of corrective actions,  


 Electronic Data Deliverables, and 


 Laboratory reporting forms. 


SOPs have been developed for the forms to be used by field team personnel and have been 
incorporated into the appropriate field tasks described in Section 3.3 of this QAPP. 


3.5.2 Data Reporting Formats 


Field data will be collected manually into a logbook or on to a reporting form and may be transcribed 
prior to reporting in a final report or as a boring log or well installation log. Field data collected using 
electronic data loggers or other electronic media will be downloaded, as soon as practical, onto a 
computer file. If possible, the data will be downloaded on a daily basis by the person collecting the 
data. This person will be responsible for assuring that the data collected are adequately represented in 
electronic media and in the file. A hard copy of the data and any graphical representation produced by 
logging software may also be printed or will otherwise be backed up. 


Analytical reports will be provided as full Level 4, fully validatable data packages. In addition, 
laboratories will provide electronic data deliverables (EDDs) in in EQUIS and Excel formats. 


3.6 Special Training Requirements/Certification Listed 


No specialized training or certification for personnel beyond that typically required for this type of Site 
will be needed this project. Field personnel will have completed the 40-hour Hazardous Waste 
Operations and Emergency Response training with annual refresher courses as required by the 
Occupational Safety and Health Administration (OSHA). Certificates and/or documentation 
representing completion of training will be maintained in personnel files. 


Laboratory testing will be performed by TestAmerica’s Edison, Buffalo, Savannah and/or Burlington 
laboratories, by IAL’s laboratory in Randolph, New Jersey, by Accutest’s Dayton, New Jersey 
laboratory, or Cascade’s onsite mobile laboratory. Certificates of accreditation for TestAmerica are 
included in Appendix B. Certificates of accreditation for Accutest are included in Appendix C. 
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Certificates of accreditation for IAL are included in Appendix D.  Certificates of accreditation for 
Cascade MobiLab are included in Appendix E. 


4. ASSESSMENT AND OVERSIGHT 


This section describes periodic assessment procedures that may be conducted throughout the project 
to make sure that the data are acceptable for the intended use, and that the appropriate responses 
are in place to address nonconformance and deviations from project plans, including this QAPP. 


4.1 Assessments and Response Actions 


Assessments may be conducted to apprise management of project status and of issues that may arise 
during the implementation of the planned project activities. Project status will be conveyed to the 
Ramboll Environ PM and documented in monthly progress reports. FTLs will review field notes to 
assess the daily activities. Deviations from project plans, including this QAPP, will be documented and 
evaluated to assess the potential impact, if any, on reported data. Issues that arise in the field that 
may indicate the need for an amendment to or deviation from this QAPP will be brought to the 
attention of the Ramboll Environ PM. The FTL will notify the Ramboll Environ PM by phone of the 
necessity to modify QAPP protocols. The Ramboll Environ PM will evaluate the need to notify the 
USEPA RPM informally by phone or e-mail or formally in monthly progress reports.  


4.1.1 Planned Assessments 


The following types of internal or external assessment may be used as quality assurance activities: 


 A readiness review will be conducted by the FTL prior to conducting each field activity. These 
assessments will include verification that field and equipment supplies are available and in working 
order and that the necessary maintenance activities have been performed. The results of the 
readiness review will be documented in the checklists and rental equipment documentation 
maintained by the FTL. 


 Periodic technical system audits (TSA) may be performed internally or by the regulatory agencies 
(USEPA or NJDEP). Audit findings will be reviewed by the project team and responses developed. 
Where appropriate, responses to audit findings will be incorporated into future sampling rounds. 
Split samples may be requested by USEPA. If requested, split samples will be collected and 
provided to USEPA under chain of custody. 


 Field assessments will be conducted routinely by the FTL during each field sampling event to 
ensure that record keeping, sample collection, field instrument calibrations, and sample handling 
and tracking procedures are followed. In addition, the FTL or designee will perform oversight of 
subcontractors' activities to check conformance with this QAPP. These reviews and resulting 
corrective actions will be documented in the field notes. 


Analytical laboratory qualifications are maintained by the laboratories’ participation in accreditation 
programs. Laboratory certifications are included in Appendices B, C, D, and E. The laboratory internal 
assessment programs are detailed in the laboratory QA plans, also included in Appendices B, C, D, and 
E. 


4.1.2 Assessment Findings and Corrective Action Responses 


If an audit, assessment, or data review identifies a deviation from plans, the appropriate team 
members will be notified immediately. The findings will be evaluated relative to the specific 
investigation objectives to determine whether the deviation affects the usability of the data. 
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Depending on the nature of the deviation, corrective action, resampling, and/or reanalysis may be 
warranted. 


Corrective actions will be developed and documented by the appropriate project personnel and 
implemented by the field or laboratory. Field team members, who identify that a corrective action is 
needed, will notify the FTL. The FTL together with the field team member will be responsible for 
implementing the corrective action. The FTL will notify the PM of the corrective action and convey 
his/her assessment of the potential impact on the quality of data produced. The corrective action will 
be noted in the field book and presented to the PM for inclusion in the project file. 


Deviations and/or corrective actions that require work to be delayed, repeated, or stopped will be 
brought to the attention of the PM who will apprise the USEPA RPM of the schedule impacts. 


Laboratory corrective actions are discussed in the laboratory QA plans included in Appendices B, C, D, 
and E. 


4.2 Monthly Progress Reports 


As required by Section X of the CD, Ramboll Environ will submit monthly reports to the USEPA and 
NJDEP describing monthly progress. These monthly progress reports will detail the status of both 
office and field activities conducted for the Site. Monthly progress reports will also include an estimate 
of the work completed relative to the work required by the CD. If delays are encountered or 
anticipated, these will also be discussed and a schedule for work anticipated in the following eight 
weeks will be provided. 


4.3 Project Reporting 


Where applicable, project reports will include a QA/QC section that will document the problems 
encountered during the implementation of Site activities and how they were resolved. Reports will 
include a data summary, including tables, charts, and graphs with appropriate sample identification 
numbers, concentration units, data quality flags, conclusions, and recommendations. If applicable, 
assessment/audit findings will be discussed including an evaluation of findings. If non-conformances 
were observed, a discussion of the non-conformance as well as the corrective action will be provided. 
Impacts to data quality and usability in addition to the need to resample or reanalyze samples will be 
discussed. Validated analytical data will be provided in the report accompanied by a validation 
summary. 


5. DATA REVIEW, VALIDATION, AND USABILITY 
ASSESSMENT 


Data from each sampling program and individual data packages will be reviewed for completeness. 
Lost or missing data (e.g., from broken sample containers, severe QC exceedences) will be evaluated 
to determine whether project objectives can be met despite the missing data or whether samples 
results need to be replaced by resampling or reanalysis. 


In accordance with the CD, data to monitor for target constituents (PCE, TCE) in groundwater and 
drinking water will undergo 100% data validation in accordance with the most recent version of USEPA 
Region 2 data validation SOPs (https://www.epa.gov/quality/managing-quality-environmental-data-
epa-region-2; USEPA 2016) or the National Functional Guidelines (USEPA 2014a, 2014b). Data 
validation includes a review of data relative to project, field, and laboratory QC limits. Results that are 
outside of acceptable limits are flagged to provide the data user with an indication of the level of 
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quality of the data. Data qualifiers may be used to indicate that the results are uncertain (J; 
estimated), or totally unusable (R; rejected). 


Data collected for engineering purposes, for remedial design, to provide ancillary support to remedial 
actions (e.g., MNA parameters) and data for non-target analytes (e.g., SVOCs, metals) may not 
require the same validation and verification processes as target analytes. The required validation 
stages and processes will be described in the appropriate sampling or work plan. At a minimum, these 
data will be reviewed for completeness. Additional validation stages and whether data qualifiers are 
needed will be defined in the project plans and by the end users of the data. Alternatively some 
engineering data are more appropriately considered in the broader context of the Site and similarities 
or differences within the Site, rather than focusing on isolated QC sample results.  


Data collected to evaluate the start-up performance of the GWETS and to monitor for discharge 
criteria were validated and reported in the Initial Testing Program Report Groundwater Extraction and 
Treatment System (Ramboll Environ 2016). More recent GWETS data has been validated and reported 
in periodic progress reports (see for example the Final GWETS Quarterly Monitoring Report No. 1 
[Ramboll Environ 2017b] and the Draft GWETS Quarterly Monitoring Report No. 2 [Ramboll Environ 
2017a]). The data demonstrate that the GWETS is effectively treating VOCs in extracted groundwater 
and is meeting NJDEP groundwater standards (Tables 3A and 3B) in treated water and emissions 
criteria for VOCs. Based on the findings from the GWETS data collection, the compounds and 
concentrations in influent, effluent, and stack gas are somewhat predictable and it may be appropriate 
to reduce the data validation effort by doing a lower stage of validation on the majority of data with 
the ability to conduct a more in-depth review if unusual results are observed or if QC results suggest 
the possibility of a systematic problem; nevertheless, as specified by USEPA, the data from the 
GWETS will continue to undergo full validation in accordance with the most recent version of USEPA 
Region 2 data validation SOPs (https://www.epa.gov/quality/managing-quality-environmental-data-
epa-region-2; USEPA 2016) or the National Functional Guidelines (USEPA 2014a, 2014b). Full data 
validation includes a review of data relative to project, field, and laboratory QC limits and is equivalent 
to a stage 3 validation process. Results that are outside of acceptable limits are flagged to provide the 
data user with an indication of the level of quality of the data. Data qualifiers may be used to indicate 
that the results are uncertain (J; estimated), or totally unusable (R; rejected). The need for continued 
full validation will be reevaluated on an annual basis, and if appropriate, a proposal to reduce the 
stage of validation will be submitted to USEPA. 


If a reduced stage of validation is approved for GWETS data in the future, the reduced data validation 
will be conducted using NJDEP Data Quality Assessment and Data Usability Evaluation Technical 
Guidance (NJDEP 2014). This guidance is equivalent to a stage 2A validation and is similar to the 
Region 2 guidance and the National Functional Guidelines with a focus on evaluating QC results 
without an in-depth review of instrument calibrations. The laboratory(ies) include flagging codes and 
discuss calibration exceedances, where they occur; data validation action may be taken on these 
exceedances without an in-depth review of the data. The data review will be documented in a check-
list format (without a memorandum) and may be grouped to include multiple related laboratory data 
packages on a single checklist (i.e., batch QC may be applicable to multiple data packages). Results 
may be flagged (U, J, R) based on the data validation findings. This review will be intended to look at 
the data based on the intended objectives and will focus on overall trends especially where trends may 
be an indication of changes in system performance or indicative of a systematic laboratory issue. If 
the data review identifies potentially significant QC exceedances, a more in-depth review may be 
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conducted to determine sources for those exceedances. Unusual results could include, but are not 
limited to, effluent results above discharge limits, the presence or absence of routinely found 
compounds in the influent, effluent, or air samples, or unusually out of control QC results. Depending 
on the nature of the unusual result, additional data validation, formally or informally, may be 
warranted to determine whether the unusual result is due to laboratory procedures or from some 
other source (e.g., field procedures). In many instances, additional formal data validation is unlikely to 
alter the reported results or identify the source for the discrepancy. In these instances, it may be 
more appropriate to contact the laboratory, discuss the issue, reanalyze the sample(s), or resample 
the system. If it is appropriate to take validation action (U, J or R) on the original result(s) or on the 
reanalyses, the data validation documentation will provide sufficient information to support the data 
validation action. 


For some data, formal data validation is impractical. For example, upcoming deep bedrock well 
installation will rely on rapid turnaround data to determine the depth interval for setting the screen. In 
these cases, decisions will likely be made based on abbreviated (stage 2A) data packages that include 
sample and QC results only. Data review will be conducted using a shortened checklist review (no 
memorandum), as described above as a future option for the GWETS, with a focus on QC results as 
they relate to positive detections in the samples.  


Following the data review and validation process, data will undergo an overall usability assessment. 
Usability considers the individual data validation findings and may also consider how the data fit along 
with other geographical and/or temporal data. Data will be evaluated and presented such that 
geographical distribution patterns can be observed and understood. If anomalies in the data or data 
gaps become apparent or if data are inconsistent with the conceptual site model, additional data may 
be needed. Additional data may be obtained by reanalysis of samples, analyzing samples from 
archive, or by additional sample collection. 


6. REFERENCES 


ENVIRON. 2014a. Letter to Stephen Cipot, USEPA. Re: Final Proposal for Quarterly Monitored Natural 
Attenuation Monitoring; Operable Unit 1 – TCE Groundwater; Administrative Order No. CERCLA-
02-2007-2024; Remedial Design and Remedial Action; Pohatcong Valley Groundwater 
Contamination Superfund Site; Warren County, New Jersey. May 9. 


ENVIRON. 2014b. Draft Final Design Report for the Soil Vapor Extraction and Mitigation System, Vapor 
Intrusion Response Activities Albéa Americas, Washington Facility. August. 


ENVIRON. 2014c. Revised Field Sampling and Analysis Report. September. 


ENVIRON. 2015. Final (100%) Remedial Design Report Groundwater Extraction and Treatment 
System, Operable Unit (OU) 1 – TCE Groundwater. February. 


ERM. 2013 Immediate and Near-Term Response Actions Vapor Intrusion (VI) Mitigation Plan, Albéa 
Facility, 191 Route 31 North, Washington, NJ. July 3. 


New Jersey Department of Environmental Protection (NJDEP). 2013. Vapor Intrusion Technical 
Guidance. Version 3.1. March.  


NJDEP. 2014. Data Quality Assessment and Data Usability Evaluation Technical Guidance. April.  







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


21 of 22


Ramboll Environ. 2015. Final Groundwater Sampling Work Plan – October 2015; OU2 – Pohatcong 
Valley Groundwater Contamination Superfund Site; Warren County, New Jersey. October.  


Ramboll Environ. 2016. Initial Testing Program Report Groundwater Extraction and Treatment System. 
May.  


Ramboll Environ. 2017a. Draft GWETS Quarterly Monitoring Report No. 2; OU1 – TCE Groundwater; 
Pohatcong Valley Groundwater Contamination Superfund Site; Warren County, New Jersey. 
January. 


Ramboll Environ. 2017b. Final GWETS Quarterly Monitoring Report No. 1; OU1 – TCE Groundwater; 
Pohatcong Valley Groundwater Contamination Superfund Site; Warren County, New Jersey. March. 


Ramboll Environ. 2017c. Final Groundwater Extraction and Treatment System Operation, Maintenance, 
and Monitoring Plan; Operable Unit (OU) 1 – TCE Groundwater; Pohatcong Valley Groundwater 
Contamination Superfund Site; Warren County, New Jersey. March.  


Ramboll Environ. 2017d. MNA Work Plan – April 2017; OU1 – TCE Groundwater and OU2; Pohatcong 
Valley Groundwater Contamination Superfund Site; Warren County, New Jersey. April. 


Ramboll Environ. 2017e. Draft Remedial Design Work Plan; Operable Unit 3, Pohatcong Valley 
Groundwater Contamination Superfund Site; Warren County, New Jersey. August. 


USEPA/DoD/DOE. 2005. Intergovernmental Data Quality Task Force Uniform Federal Policy for 
Implementing Environmental Quality Systems, Final Version 2, March.  


USEPA/DoD/DOE. 2012. Intergovernmental Data Quality Task Force Unified Federal Policy for Quality 
Assurance Project Plans Optimized UFP-QAPP Worksheets. March. 


USEPA. 1998. Region 2 LOW STRESS (Low Flow) PURGING AND SAMPLING Groundwater Sampling 
SOP, FINAL, March 16. 


USEPA. 2000. Guidance for Data Quality Assessment: Practical Methods for Data Analysis, EPA QA/G-
9, EPA 600/R-96/084, July. 


USEPA. 2002. Ground-Water Sampling Guidelines for Superfund and RCRA Project Managers, EPA 
Publication 542-5-02-001. May. 


USEPA. 2004a. Introduction to the CLP, EPA540-R-03-005, OSWER 9240.1-41, April. 


USEPA. 2004b. CLP Guidance for Field Samplers, EPA 540-R-00-003, OSWER 9240.0-35, August. 


USEPA. 2006. Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-
4, EPA 240/B-06/001, February. 


USEPA. 2014a. National Functional Guidelines for Superfund Organic Methods Data Review OSWER 
9355.0-132, EPA-540-R-014-002. August. 


USEPA. 2014b. National Functional Guidelines for Superfund Inorganic Methods Data Review. August.  


USEPA. 2015. Remedial Design/Remedial Action Consent Decree. USEPA v. Pechiney Plastic 
Packaging, Inc., 09-cv-05692 and USEPA v. Bristol Myers-Squibb Company, et al., 13-cv-05798 
March 11.  


USEPA. 2016. Region 2 SOPs for Data Validation. https://www.epa.gov/quality/managing-quality-
environmental-data-epa-region-2. Accessed July 13.  


USEPA. 2017. Notice of Issuance of Approval of Operable Unit 3 Statement of Work. June 26. 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


22 of 22


USGS, 2007. Carleton, G.B. and A. D. Gordon. Hydrogeology of, and simulation of ground-water flow 
in, the Pohatcong Valley, Warren County, New Jersey. Specific Investigations Report 2006-5269. 
U.S. Geological Survey. 







Draft Quality Assurance Project Plan (Revision 9) 
Revision Date – August 2017 
OU1 (TCE Groundwater), OU2, OU3, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 


  


TABLES 







TABLE 2C


Cascade MobiLab
Analytical Methods, Sample Containers, Preservation, and Holding Times


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Analyses Laboratory 
Methods


Analytical 
Laboratory Container Preservation Hold Times


VOCs 8260C Cascade Mobile 
Laboratory 1 x 40 mL G-TLS 10 mL Methanol, 2-6oC 14 Days


Moisture Content 8260 Cascade Mobile 
Laboratory 1 x 10g Plastic Bottle None Required 14 Days


Notes: 
oC = degrees Celsius


mL =  milliliter
G-TLS = glass with Teflon lined septum


VOC = Volatile organic compound


Soil
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
Number
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Class IIA 
GWQS/ 
Permit 


Equivalent 
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1,1,1-Trichloroethane 71-55-6 30 1.00 ug/L 0.280 ug/L 76          131         % 30          % 76          131         % 30          %
1,1,2,2-Tetrachloroethane 79-34-5 1 1.00 ug/L 0.190 ug/L 65          128         % 30          % 65          128         % 30          %
1,1,2-Trichloroethane 79-00-5 3 1.00 ug/L 0.0800 ug/L 77          122         % 30          % 77          122         % 30          %
1,1-Dichloroethane 75-34-3 50 1.00 ug/L 0.240 ug/L 77          129         % 30          % 77          129         % 30          %
1,1-Dichloroethene 75-35-4 1 1.00 ug/L 0.340 ug/L 67          133         % 30          % 67          133         % 30          %
1,2,3-Trichlorobenzene 87-61-6 1.00 ug/L 0.350 ug/L 64          142         % 30          % 64          142         % 30          %
1,2,4-Trichlorobenzene 120-82-1 9 1.00 ug/L 0.270 ug/L 66          137         % 30          % 66          137         % 30          %
1,2-Dibromo-3-Chloropropane 96-12-8 0.02 1.00 ug/L 0.230 ug/L 55          133         % 30          % 55          133         % 30          %
1,2-Dibromoethane 106-93-4 0.03 1.00 ug/L 0.190 ug/L 80          120         % 30          % 80          120         % 30          %
1,2-Dichlorobenzene 95-50-1 600 1.00 ug/L 0.220 ug/L 80          121         % 30          % 80          121         % 30          %
1,2-Dichloroethane 107-06-2 2 1.00 ug/L 0.250 ug/L 73          131         % 30          % 73          131         % 30          %
1,2-Dichloroethane-d4 (Surr) 17060-07-0 ug/L ug/L 70          137         %
1,2-Dichloropropane 78-87-5 1 1.00 ug/L 0.180 ug/L 75          129         % 30          % 75          129         % 30          %
1,3-Dichlorobenzene 541-73-1 600 1.00 ug/L 0.330 ug/L 80          120         % 30          % 80          120         % 30          %
1,4-Dichlorobenzene 106-46-7 75 1.00 ug/L 0.330 ug/L 79          120         % 30          % 79          120         % 30          %
1,4-Dioxane2 123-91-1 0.4 50.0 ug/L 8.70 ug/L 65          150         % 30          % 65          150         % 30          %
2-Butanone 78-93-3 300 5.00 ug/L 2.20 ug/L 56          150         % 30          % 56          150         % 30          %
2-Hexanone 591-78-6 300 5.00 ug/L 0.720 ug/L 64          150         % 30          % 64          150         % 30          %
4-Methyl-2-pentanone 108-10-1 5.00 ug/L 0.630 ug/L 77          130         % 30          % 77          130         % 30          %
Acetone 67-64-1 6000 5.00 ug/L 1.07 ug/L 19          150         % 30          % 19          150         % 30          %
Benzene 71-43-2 1 1.00 ug/L 0.0900 ug/L 76          125         % 30          % 76          125         % 30          %
Bromochloromethane 74-97-5 1.00 ug/L 0.300 ug/L 71          137         % 30          % 71          137         % 30          %
Bromodichloromethane 75-27-4 1 1.00 ug/L 0.150 ug/L 78          127         % 30          % 78          127         % 30          %
Bromofluorobenzene (Surr) 460-00-4 ug/L ug/L 70          131         %
Bromoform 75-25-2 4 1.00 ug/L 0.180 ug/L 65          124         % 30          % 65          124         % 30          %
Bromomethane 74-83-9 10 1.00 ug/L 0.180 ug/L 10          150         % 30          % 10          150         % 30          %
Carbon disulfide 75-15-0 700 1.00 ug/L 0.220 ug/L 69          131         % 30          % 69          131         % 30          %
Carbon tetrachloride 56-23-5 1 1.00 ug/L 0.330 ug/L 71          138         % 30          % 71          138         % 30          %
Chlorobenzene 108-90-7 50 1.00 ug/L 0.240 ug/L 80          120         % 30          % 80          120         % 30          %
Chloroethane 75-00-3 5 1.00 ug/L 0.370 ug/L 40          150         % 30          % 40          150         % 30          %
Chloroform 67-66-3 70 1.00 ug/L 0.220 ug/L 81          127         % 30          % 81          127         % 30          %
Chloromethane 74-87-3 1.00 ug/L 0.220 ug/L 45          150         % 30          % 45          150         % 30          %
cis-1,2-Dichloroethene 156-59-2 70 1.00 ug/L 0.260 ug/L 82          127         % 30          % 82          127         % 30          %
cis-1,3-Dichloropropene 10061-01-5 1.00 ug/L 0.160 ug/L 72          125         % 30          % 72          125         % 30          %
Cyclohexane 110-82-7 1.00 ug/L 0.260 ug/L 51          147         % 30          % 51          147         % 30          %
Dibromochloromethane 124-48-1 1 1.00 ug/L 0.220 ug/L 78          120         % 30          % 78          120         % 30          %
Dibromofluoromethane (Surr) 1868-53-7 ug/L ug/L 72          136         %
Dichlorodifluoromethane 75-71-8 1000 1.00 ug/L 0.140 ug/L 32          150         % 30          % 32          150         % 30          %
Ethylbenzene 100-41-4 700 1.00 ug/L 0.300 ug/L 80          120         % 30          % 80          120         % 30          %
Freon TF 76-13-1 20000 1.00 ug/L 0.340 ug/L 53          149         % 30          % 53          149         % 30          %
Isopropylbenzene 98-82-8 700 1.00 ug/L 0.320 ug/L 80          127         % 30          % 80          127         % 30          %
Methyl acetate 79-20-9 7000 5.00 ug/L 0.580 ug/L 63          150         % 30          % 63          150         % 30          %
Methylcyclohexane 108-87-2 1.00 ug/L 0.220 ug/L 52          142         % 30          % 52          142         % 30          %
Methylene Chloride 75-09-2 3 1.00 ug/L 0.210 ug/L 80          126         % 30          % 80          126         % 30          %
MTBE 1634-04-4 70 1.00 ug/L 0.130 ug/L 78          129         % 30          % 78          129         % 30          %
Styrene 100-42-5 100 1.00 ug/L 0.170 ug/L 75          124         % 30          % 75          124         % 30          %
Tetrachloroethene 127-18-4 1 1.00 ug/L 0.120 ug/L 71          132         % 30          % 71          132         % 30          %
Toluene 108-88-3 600 1.00 ug/L 0.250 ug/L 80          120         % 30          % 80          120         % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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Toluene-d8 (Surr) 2037-26-5 ug/L ug/L 74          120         %
trans-1,2-Dichloroethene 156-60-5 100 1.00 ug/L 0.180 ug/L 78          127         % 30          % 78          127         % 30          %
trans-1,3-Dichloropropene 10061-02-6 1.00 ug/L 0.190 ug/L 69          125         % 30          % 69          125         % 30          %
Trichloroethene 79-01-6 1 1.00 ug/L 0.220 ug/L 77          127         % 30          % 77          127         % 30          %
Trichlorofluoromethane 75-69-4 2000 1.00 ug/L 0.150 ug/L 50          150         % 30          % 50          150         % 30          %
Vinyl chloride 75-01-4 1 1.00 ug/L 0.0600 ug/L 53          142         % 30          % 53          142         % 30          %
Xylenes, Total 1330-20-7 1000 2.00 ug/L 0.280 ug/L 80          120         % 30          % 80          120         % 30          %


1,2-Dichloroethane-d4 (Surr) 17060-07-0 ug/L ug/L 60          132         %
1,4-Dioxane 123-91-1 0.4 0.4 ug/L 0.11 ug/L 65          133         % 30          % 65          133         % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


1,4-Dioxane - 8260C SIM


VOCs (continued) - 8260C
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
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1,1,1,2-Tetrachloroethane 630-20-6 1 0.5 ug/L 0.24 ug/L 70          130         % 30          % 70          130         % 30          %
1,1,1-Trichloroethane 71-55-6 30 0.5 ug/L 0.15 ug/L 70          130         % 30          % 70          130         % 30          %
1,1,2,2-Tetrachloroethane 79-34-5 1 0.5 ug/L 0.13 ug/L 70          130         % 30          % 70 130 % 30          %
1,1,2-Trichloroethane 79-00-5 3 0.5 ug/L 0.16 ug/L 70          130         % 30          % 70 130 % 30          %
1,1-Dichloroethane 75-34-3 50 0.5 ug/L 0.078 ug/L 70          130         % 30          % 70 130 % 30          %
1,1-Dichloroethene 75-35-4 1 0.5 ug/L 0.15 ug/L 70 130 % 30 % 70 130 % 30          %
1,1-Dichloropropene 563-58-6 0.5 ug/L 0.095 ug/L 70 130 % 30 % 70 130 % 30          %
1,2,3-Trichlorobenzene 87-61-6 0.5 ug/L 0.14 ug/L 70 130 % 30 % 70 130 % 30          %
1,2,3-Trichloropropane 96-18-4 0.03 0.5 ug/L 0.17 ug/L 70 130 % 30 % 70 130 % 30          %
1,2,4-Trichlorobenzene 120-82-1 9 0.5 ug/L 0.12 ug/L 70 130 % 30 % 70 130 % 30          %
1,2,4-Trimethylbenzene 95-63-6 100 0.5 ug/L 0.17 ug/L 70 130 % 30 % 70 130 % 30          %
1,2-Dibromo-3-Chloropropane 71932 0.5 ug/L 0.3 ug/L 70 130 % 30 % 70 130 % 30          %
1,2-Dibromoethane 106-93-4 0.03 0.5 ug/L 0.2 ug/L 70 130 % 30 % 70 130 % 30          %
1,2-Dichlorobenzene 95-50-1 600 0.5 ug/L 0.16 ug/L 70 130 % 30 % 70 130 % 30          %
1,2-Dichlorobenzene-d4 2199-69-1 ug/L ug/L % % 70          130         % 30          % 70          130         %
1,2-Dichloroethane 107-06-2 2 0.5 ug/L 0.086 ug/L 70 130 % 30 % 70 130 % 30          %
1,2-Dichloropropane 78-87-5 1 0.5 ug/L 0.096 ug/L 70 130 % 30 % 70 130 % 30          %
1,3,5-Trimethylbenzene 108-67-8 0.5 ug/L 0.16 ug/L 70 130 % 30 % 70 130 % 30          %
1,3-Dichloropropane 142-28-9 0.5 ug/L 0.1 ug/L 70 130 % 30 % 70 130 % 30          %
1,4-Dichlorobenzene 106-46-7 75 0.5 ug/L 0.13 ug/L 70 130 % 30 % 70 130 % 30          %
2,2-Dichloropropane 594-20-7 0.5 ug/L 0.2 ug/L 70 130 % 30 % 70 130 % 30          %
2-Butanone (MEK) 78-93-3 300 10 ug/L 5 ug/L 70 130 % 30 % 70 130 % 30          %
2-Chlorotoluene 95-49-8 0.5 ug/L 0.11 ug/L 70 130 % 30 % 70 130 % 30          %
2-Hexanone 591-78-6 300 10 ug/L 5 ug/L 70 130 % 30 % 70 130 % 30          %
4-Bromofluorobenzene 460-00-4 ug/L ug/L % % 70          130         % 30          % 70          130         %
4-Chlorotoluene 106-43-4 0.5 ug/L 0.13 ug/L 70 130 % 30 % 70 130 % 30 %
4-Isopropyltoluene 99-87-6 0.5 ug/L 0.21 ug/L 70 130 % 30 % 70 130 % 30 %
4-Methyl-2-pentanone (MIBK) 108-10-1 10 ug/L 5 ug/L 70 130 % 30 % 70 130 % 30 %
Acetone 67-64-1 6000 10 ug/L 5 ug/L 70 130 % 30 % 70 130 % 30 %
Benzene 71-43-2 1 0.5 ug/L 0.082 ug/L 70 130 % 30 % 70 130 % 30 %
Bromobenzene 108-86-1 0.5 ug/L 0.091 ug/L 70 130 % 30 % 70 130 % 30 %
Bromochloromethane 74-97-5 0.5 ug/L 0.3 ug/L 70 130 % 30 % 70 130 % 30 %
Bromodichloromethane 75-27-4 1 0.5 ug/L 0.079 ug/L 70 130 % 30 % 70 130 % 30 %
Bromoform 75-25-2 4 0.5 ug/L 0.17 ug/L 70 130 % 30 % 70 130 % 30 %
Bromomethane 74-83-9 10 1 ug/L 0.2 ug/L 70 130 % 30 % 70 130 % 30 %
Carbon tetrachloride 56-23-5 1 0.5 ug/L 0.11 ug/L 70 130 % 30 % 70 130 % 30 %
Chlorobenzene 108-90-7 50 0.5 ug/L 0.14 ug/L 70 130 % 30 % 70 130 % 30 %
Chloroethane 75-00-3 5 1 ug/L 0.22 ug/L 70 130 % 30 % 70 130 % 30 %
Chloroform 67-66-3 70 0.5 ug/L 0.2 ug/L 70 130 % 30 % 70 130 % 30 %
Chloromethane 74-87-3 0.5 ug/L 0.15 ug/L 70 130 % 30 % 70 130 % 30 %
cis-1,2-Dichloroethene 156-59-2 70 0.5 ug/L 0.09 ug/L 70 130 % 30 % 70 130 % 30 %
cis-1,3-Dichloropropene 10061-01-5 0.5 ug/L 0.081 ug/L 70 130 % 30 % 70 130 % 30 %
Dibromochloromethane 124-48-1 1 0.5 ug/L 0.13 ug/L 70 130 % 30 % 70 130 % 30 %
Dibromomethane 74-95-3 0.5 ug/L 0.16 ug/L 70 130 % 30 % 70 130 % 30 %
Dichlorodifluoromethane 75-71-8 1000 0.5 ug/L 0.34 ug/L 70 130 % 30 % 70 130 % 30 %
Ethylbenzene 100-41-4 700 0.5 ug/L 0.099 ug/L 70 130 % 30 % 70 130 % 30 %
Hexachlorobutadiene 87-68-3 1 0.5 ug/L 0.26 ug/L 70 130 % 30 % 70 130 % 30 %
Isopropylbenzene 98-82-8 700 0.5 ug/L 0.15 ug/L 70 130 % 30 % 70 130 % 30 %
m-Dichlorobenzene 541-73-1 600 0.5 ug/L 0.11 ug/L 70 130 % 30 % 70 130 % 30 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


VOCs for Drinking Water - Savannah - 524.2
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
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Methyl tert-butyl ether 1634-04-4 70 0.5 ug/L 0.093 ug/L 70 130 % 30 % 70 130 % 30 %
Methylene Chloride 64164 0.5 ug/L 0.2 ug/L 70 130 % 30 % 70 130 % 30 %
Naphthalene 91-20-3 300 1 ug/L 0.43 ug/L 70 130 % 30 % 70 130 % 30 %
n-Butylbenzene 104-51-8 0.5 ug/L 0.17 ug/L 70 130 % 31 % 70 130 % 31 %
N-Propylbenzene 103-65-1 0.5 ug/L 0.17 ug/L 70 130 % 32 % 70 130 % 32 %
sec-Butylbenzene 135-98-8 0.5 ug/L 0.14 ug/L 70 130 % 33 % 70 130 % 33 %
Styrene 100-42-5 100 0.5 ug/L 0.089 ug/L 70 130 % 34 % 70 130 % 34 %
tert-Butylbenzene 72477 0.5 ug/L 0.14 ug/L 70 130 % 35 % 70 130 % 35 %
Tetrachloroethene 127-18-4 1 0.5 ug/L 0.18 ug/L 70 130 % 36 % 70 130 % 36 %
Toluene 108-88-3 600 0.5 ug/L 0.086 ug/L 70 130 % 37 % 70 130 % 37 %
trans-1,2-Dichloroethene 156-60-5 100 0.5 ug/L 0.09 ug/L 70 130 % 38 % 70 130 % 38 %
trans-1,3-Dichloropropene 10061-02-6 0.5 ug/L 0.11 ug/L 70 130 % 39 % 70 130 % 39 %
Trichloroethene 65386 0.5 ug/L 0.13 ug/L 70 130 % 40 % 70 130 % 40 %
Trichlorofluoromethane 75-69-4 2000 0.5 ug/L 0.23 ug/L 70 130 % 41 % 70 130 % 41 %
Vinyl chloride 63923 0.5 ug/L 0.16 ug/L 70 130 % 42 % 70 130 % 42 %
Xylenes, Total 1330-20-7 1000 0.5 ug/L 0.086 ug/L 70 130 % 43 % 70 130 % 43 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


VOCs for Drinking Water (continued) - Savannah - 524.2
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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1,1,1,2-Tetrachloroethane 630-20-6 1 0.500 ug/L 0.0820 ug/L 70          130         % 30          % 70          130         % 30          %
1,1,1-Trichloroethane 71-55-6 30 0.500 ug/L 0.0590 ug/L 70          130         % 30          % 70          130         % 30          %
1,1,2,2-Tetrachloroethane 79-34-5 1 0.500 ug/L 0.0630 ug/L 70          130         % 30          % 70          130         % 30          %
1,1,2-Trichloroethane 79-00-5 3 0.500 ug/L 0.0830 ug/L 70          130         % 30          % 70          130         % 30          %
1,1-Dichloroethane 75-34-3 50 0.500 ug/L 0.0790 ug/L 70          130         % 30          % 70          130         % 30          %
1,1-Dichloroethene 75-35-4 1 0.500 ug/L 0.0620 ug/L 70          130         % 30          % 70          130         % 30          %
1,1-Dichloropropanone 513-88-2 0.500 ug/L 0.179 ug/L 70          130         % 30          % 70          130         % 30          %
1,1-Dichloropropene 563-58-6 0.500 ug/L 0.0790 ug/L 70          130         % 30          % 70          130         % 30          %
1,2,3-Trichlorobenzene 87-61-6 0.500 ug/L 0.0960 ug/L 70          130         % 30          % 70          130         % 30          %
1,2,3-Trichloropropane 96-18-4 0.03 0.500 ug/L 0.165 ug/L 70          130         % 30          % 70          130         % 30          %
1,2,4-Trichlorobenzene 120-82-1 9 0.500 ug/L 0.0690 ug/L 70          130         % 30          % 70          130         % 30          %
1,2,4-Trimethylbenzene 95-63-6 100 0.500 ug/L 0.0880 ug/L 70          130         % 30          % 70          130         % 30          %
1,2-Dibromo-3-Chloropropane 96-12-8 0.02 0.500 ug/L 0.110 ug/L 70          130         % 30          % 70          130         % 30          %
1,2-Dibromoethane 106-93-4 0.03 0.500 ug/L 0.0560 ug/L 70          130         % 30          % 70          130         % 30          %
1,2-Dichlorobenzene-d4 (Surr) 2199-69-1 ug/L ug/L 70          130         % 30          % 70          130         % 30          % 70          130         %
1,2-Dichloroethane 107-06-2 2 0.500 ug/L 0.0760 ug/L 70          130         % 30          % 70          130         % 30          %
1,2-Dichloropropane 78-87-5 1 0.500 ug/L 0.0430 ug/L 70          130         % 30          % 70          130         % 30          %
1,3,5-Trimethylbenzene 108-67-8 0.500 ug/L 0.0790 ug/L 70          130         % 30          % 70          130         % 30          %
1,3-Dichloropropane 142-28-9 0.500 ug/L 0.0900 ug/L 70          130         % 30          % 70          130         % 30          %
1-Chlorobutane 109-69-3 0.500 ug/L 0.0980 ug/L 70          130         % 30          % 70          130         % 30          %
2,2-Dichloropropane 594-20-7 0.500 ug/L 0.103 ug/L 70          130         % 30          % 70          130         % 30          %
2-Butanone 78-93-3 300 1.00 ug/L 0.192 ug/L 70          130         % 30          % 70          130         % 30          %
2-Chlorotoluene 95-49-8 0.500 ug/L 0.0920 ug/L 70          130         % 30          % 70          130         % 30          %
2-Hexanone 591-78-6 300 0.500 ug/L 0.245 ug/L 70          130         % 30          % 70          130         % 30          %
2-Nitropropane 79-46-9 0.500 ug/L 0.137 ug/L 70          130         % 30          % 70          130         % 30          %
4-Bromofluorobenzene (Surr) 460-00-4 ug/L ug/L 70          130         % 30          % 70          130         % 30          % 70          130         %
4-Chlorotoluene 106-43-4 0.500 ug/L 0.0740 ug/L 70          130         % 30          % 70          130         % 30          %
4-Isopropyltoluene 99-87-6 0.500 ug/L 0.111 ug/L 70          130         % 30          % 70          130         % 30          %
4-Methyl-2-pentanone 108-10-1 0.500 ug/L 0.102 ug/L 70          130         % 30          % 70          130         % 30          %
Acetone 67-64-1 6000 1.00 ug/L 0.632 ug/L 70          130         % 30          % 70          130         % 30          %
Acrylonitrile 107-13-1 2 0.500 ug/L 0.239 ug/L 70          130         % 30          % 70          130         % 30          %
Allyl chloride 107-05-1 0.500 ug/L 0.119 ug/L 70          130         % 30          % 70          130         % 30          %
Benzene 71-43-2 1 0.500 ug/L 0.0680 ug/L 70          130         % 30          % 70          130         % 30          %
Bromobenzene 108-86-1 0.500 ug/L 0.0620 ug/L 70          130         % 30          % 70          130         % 30          %
Bromochloromethane 74-97-5 0.500 ug/L 0.0780 ug/L 70          130         % 30          % 70          130         % 30          %
Bromodichloromethane 75-27-4 1 0.500 ug/L 0.0620 ug/L 70          130         % 30          % 70          130         % 30          %
Bromoform 75-25-2 4 0.500 ug/L 0.0620 ug/L 70          130         % 30          % 70          130         % 30          %
Bromomethane 74-83-9 10 0.500 ug/L 0.141 ug/L 70          130         % 30          % 70          130         % 30          %
Carbon disulfide 75-15-0 700 0.500 ug/L 0.101 ug/L 70          130         % 30          % 70          130         % 30          %
Carbon tetrachloride 56-23-5 1 0.500 ug/L 0.117 ug/L 70          130         % 30          % 70          130         % 30          %
Chloroacetonitrile 107-14-2 5.00 ug/L 0.884 ug/L 70          130         % 30          % 70          130         % 30          %
Chlorobenzene 108-90-7 50 0.500 ug/L 0.0880 ug/L 70          130         % 30          % 70          130         % 30          %
Chloroethane 75-00-3 5 0.500 ug/L 0.0580 ug/L 70          130         % 30          % 70          130         % 30          %
Chloroform 67-66-3 70 0.500 ug/L 0.0920 ug/L 70          130         % 30          % 70          130         % 30          %
Chloromethane 74-87-3 0.500 ug/L 0.0740 ug/L 70          130         % 30          % 70          130         % 30          %
cis-1,2-Dichloroethene 156-59-2 70 0.500 ug/L 0.100 ug/L 70          130         % 30          % 70          130         % 30          %
cis-1,3-Dichloropropene 10061-01-5 0.500 ug/L 0.0880 ug/L 70          130         % 30          % 70          130         % 30          %
Dibromochloromethane 124-48-1 1 0.500 ug/L 0.0770 ug/L 70          130         % 30          % 70          130         % 30          %
Dibromomethane 74-95-3 0.500 ug/L 0.110 ug/L 70          130         % 30          % 70          130         % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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Dichlorodifluoromethane 75-71-8 1000 0.500 ug/L 0.0870 ug/L 70          130         % 30          % 70          130         % 30          %
Diethyl ether 60-29-7 1000 0.500 ug/L 0.0570 ug/L 70          130         % 30          % 70          130         % 30          %
Ethyl Cyanide 107-12-0 0.500 ug/L 0.345 ug/L 70          130         % 30          % 70          130         % 30          %
Ethyl methacrylate 97-63-2 0.500 ug/L 0.145 ug/L 70          130         % 30          % 70          130         % 30          %
Ethylbenzene 100-41-4 700 0.500 ug/L 0.0820 ug/L 70          130         % 30          % 70          130         % 30          %
Hexachlorobutadiene 87-68-3 1 0.500 ug/L 0.118 ug/L 70          130         % 30          % 70          130         % 30          %
Hexachloroethane 67-72-1 7 0.500 ug/L 0.0570 ug/L 70          130         % 30          % 70          130         % 30          %
Isopropylbenzene 98-82-8 700 0.500 ug/L 0.0610 ug/L 70          130         % 30          % 70          130         % 30          %
m-Dichlorobenzene 541-73-1 600 0.500 ug/L 0.0690 ug/L 70          130         % 30          % 70          130         % 30          %
Methacrylonitrile 126-98-7 0.500 ug/L 0.153 ug/L 70          130         % 30          % 70          130         % 30          %
Methyl acrylate 96-33-3 0.500 ug/L 0.0940 ug/L 70          130         % 30          % 70          130         % 30          %
Methyl iodide 74-88-4 0.500 ug/L 0.0710 ug/L 70          130         % 30          % 70          130         % 30          %
Methyl methacrylate 80-62-6 0.500 ug/L 0.123 ug/L 70          130         % 30          % 70          130         % 30          %
Methylene chloride 75-09-2 3 0.500 ug/L 0.0640 ug/L 70          130         % 30          % 70          130         % 30          %
MTBE 1634-04-4 70 0.500 ug/L 0.0750 ug/L 70          130         % 30          % 70          130         % 30          %
Naphthalene 91-20-3 300 0.500 ug/L 0.103 ug/L 70          130         % 30          % 70          130         % 30          %
n-Butylbenzene 104-51-8 0.500 ug/L 0.0710 ug/L 70          130         % 30          % 70          130         % 30          %
Nitrobenzene 98-95-3 6 5.00 ug/L 1.99 ug/L 70          130         % 30          % 70          130         % 30          %
N-Propylbenzene 103-65-1 0.500 ug/L 0.120 ug/L 70          130         % 30          % 70          130         % 30          %
o-Dichlorobenzene 95-50-1 600 0.500 ug/L 0.0640 ug/L 70          130         % 30          % 70          130         % 30          %
p-Dichlorobenzene 106-46-7 75 0.500 ug/L 0.0640 ug/L 70          130         % 30          % 70          130         % 30          %
Pentachloroethane 76-01-7 0.500 ug/L 0.0870 ug/L 70          130         % 30          % 70          130         % 30          %
sec-Butylbenzene 135-98-8 0.500 ug/L 0.0560 ug/L 70          130         % 30          % 70          130         % 30          %
Styrene 100-42-5 100 0.500 ug/L 0.0830 ug/L 70          130         % 30          % 70          130         % 30          %
tert-Butylbenzene 98-06-6 0.500 ug/L 0.0550 ug/L 70          130         % 30          % 70          130         % 30          %
Tetrachloroethene 127-18-4 1 0.500 ug/L 0.0970 ug/L 70          130         % 30          % 70          130         % 30          %
Tetrahydrofuran 109-99-9 10 0.500 ug/L 0.396 ug/L 70          130         % 30          % 70          130         % 30          %
Toluene 108-88-3 600 0.500 ug/L 0.0660 ug/L 70          130         % 30          % 70          130         % 30          %
trans-1,2-Dichloroethene 156-60-5 100 0.500 ug/L 0.0920 ug/L 70          130         % 30          % 70          130         % 30          %
trans-1,3-Dichloropropene 10061-02-6 0.500 ug/L 0.120 ug/L 70          130         % 30          % 70          130         % 30          %
trans-1,4-Dichloro-2-butene 110-57-6 0.500 ug/L 0.0800 ug/L 70          130         % 30          % 70          130         % 30          %
Trichloroethene 79-01-6 1 0.500 ug/L 0.0680 ug/L 70          130         % 30          % 70          130         % 30          %
Trichlorofluoromethane 75-69-4 2000 0.500 ug/L 0.0560 ug/L 70          130         % 30          % 70          130         % 30          %
Vinyl chloride 75-01-4 1 0.500 ug/L 0.0600 ug/L 70          130         % 30          % 70          130         % 30          %
Xylene, m & p- 179601-23-1 1.00 ug/L 0.171 ug/L 70          130         % 30          % 70          130         % 30          %
Xylene, o- 95-47-6 0.500 ug/L 0.0570 ug/L 70          130         % 30          % 70          130         % 30          %
Xylenes, Total 1330-20-7 1000 0.500 ug/L 0.236 ug/L 70          130         % 30          % 70          130         % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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1,2,4-Trichlorobenzene 120-82-1 9 1.00 ug/L 0.610 ug/L 56          98          % 30          % 56          98          % 30          %
1,2,4,5-Tetrachlorobenzene 95-94-3 10.0 ug/L 0.430 ug/L 57          113         % 30          % 57          113         % 30          %
1,2-Dichlorobenzene 95-50-1 600 10.0 ug/L 0.830 ug/L 54          93          % 30          % 54          93          % 30          %
1,3-Dichlorobenzene 541-73-1 600 10.0 ug/L 1.11 ug/L 50          91          % 30          % 50          91          % 30          %
1,4-Dichlorobenzene 106-46-7 75 10.0 ug/L 0.660 ug/L 51          91          % 30          % 51          91          % 30          %
2,3,4,6-Tetrachlorophenol 58-90-2 200 10.0 ug/L 0.690 ug/L 61          118         % 30          % 61          118         % 30          %
2,4,5-Trichlorophenol 95-95-4 700 10.0 ug/L 0.490 ug/L 66          111         % 30          % 66          111         % 30          %
2,4,6-Tribromophenol (Surr) 118-79-6 ug/L ug/L % 30          % % 30          % 43          126         %
2,4,6-Trichlorophenol 88-06-2 20 10.0 ug/L 0.530 ug/L 67          115         % 30          % 67          115         % 30          %
2,4-Dichlorophenol 120-83-2 20 10.0 ug/L 0.630 ug/L 70          103         % 30          % 70          103         % 30          %
2,4-Dimethylphenol 105-67-9 100 10.0 ug/L 0.910 ug/L 65          104         % 30          % 65          104         % 30          %
2,4-Dinitrophenol 51-28-5 40 20.0 ug/L 2.37 ug/L 41          114         % 30          % 41          114         % 30          %
2,4-Dinitrotoluene 121-14-2 2.00 ug/L 1.04 ug/L 60          119         % 30          % 60          119         % 30          %
2,6-Dinitrotoluene 606-20-2 2.00 ug/L 0.880 ug/L 69          112         % 30          % 69          112         % 30          %
2-Chloronaphthalene 91-58-7 600 10.0 ug/L 0.610 ug/L 62          105         % 30          % 62          105         % 30          %
2-Chlorophenol 95-57-8 40 10.0 ug/L 0.740 ug/L 55          96          % 30          % 55          96          % 30          %
2-Fluorobiphenyl (Surr) 321-60-8 ug/L ug/L % 30          % % 30          % 63          113         %
2-Fluorophenol (Surr) 367-12-4 ug/L ug/L % 30          % % 30          % 13          77          %
2-Methylnaphthalene 91-57-6 30 10.0 ug/L 0.880 ug/L 62          104         % 30          % 62          104         % 30          %
2-Methylphenol 95-48-7 50 10.0 ug/L 1.29 ug/L 41          88          % 30          % 41          88          % 30          %
2-Nitroaniline 88-74-4 10.0 ug/L 0.650 ug/L 59          111         % 30          % 59          111         % 30          %
2-Nitrophenol 88-75-5 10.0 ug/L 0.590 ug/L 72          105         % 30          % 72          105         % 30          %
3,3'-Dichlorobenzidine 91-94-1 30 10.0 ug/L 1.04 ug/L 71          132         % 30          % 71          132         % 30          %
3-Nitroaniline 99-09-2 10.0 ug/L 0.820 ug/L 54          108         % 30          % 54          108         % 30          %
4,6-Dinitro-2-methylphenol 534-52-1 1 20.0 ug/L 2.01 ug/L 72          125         % 30          % 72          125         % 30          %
4-Bromophenyl phenyl ether 101-55-3 10.0 ug/L 1.02 ug/L 66          134         % 30          % 66          134         % 30          %
4-Chloro-3-methylphenol 59-50-7 100 10.0 ug/L 0.760 ug/L 58          109         % 30          % 58          109         % 30          %
4-Chlorophenyl phenyl ether 7005-72-3 10.0 ug/L 0.960 ug/L 63          112         % 30          % 63          112         % 30          %
4-Methylphenol 106-44-5 50 10.0 ug/L 0.870 ug/L 35          81          % 30          % 35          81          % 30          %
4-Nitroaniline 100-01-6 10.0 ug/L 0.480 ug/L 42          128         % 30          % 42          128         % 30          %
4-Nitrophenol 100-02-7 20.0 ug/L 4.65 ug/L 10          53          % 30          % 10          53          % 30          %
Acenaphthene 83-32-9 400 10.0 ug/L 0.880 ug/L 55          110         % 30          % 55          110         % 30          %
Acenaphthylene 208-96-8 100 10.0 ug/L 0.650 ug/L 67          110         % 30          % 67          110         % 30          %
Anthracene 120-12-7 2000 10.0 ug/L 0.570 ug/L 76          113         % 30          % 76          113         % 30          %
Benzo[a]anthracene2 56-55-3 0.1 1.00 ug/L 0.550 ug/L 75          116         % 30          % 75          116         % 30          %
Benzo[a]pyrene2 50-32-8 0.1 1.00 ug/L 0.160 ug/L 75          122         % 30          % 75          122         % 30          %
Benzo[b]fluoranthene2 205-99-2 0.2 1.00 ug/L 0.440 ug/L 74          125         % 30          % 74          125         % 30          %
Benzo[g,h,i]perylene 191-24-2 100 10.0 ug/L 0.750 ug/L 66          144         % 30          % 66          144         % 30          %
Benzo[k]fluoranthene 207-08-9 0.5 1.00 ug/L 0.180 ug/L 70          120         % 30          % 70          120         % 30          %
bis (2-chloroisopropyl) ether 108-60-1 300 10.0 ug/L 0.930 ug/L 48          107         % 30          % 48          107         % 30          %
Bis(2-chloroethoxy)methane 111-91-1 10.0 ug/L 0.690 ug/L 68          109         % 30          % 68          109         % 30          %
Bis(2-chloroethyl)ether 111-44-4 7 1.00 ug/L 0.120 ug/L 60          104         % 30          % 60          104         % 30          %
Bis(2-ethylhexyl) phthalate 117-81-7 3 2.00 ug/L 0.720 ug/L 68          131         % 30          % 68          131         % 30          %
Butyl benzyl phthalate 85-68-7 100 10.0 ug/L 0.600 ug/L 68          122         % 30          % 68          122         % 30          %
Carbazole 86-74-8 10.0 ug/L 0.850 ug/L 69          118         % 30          % 69          118         % 30          %
Chrysene 218-01-9 5 2.00 ug/L 0.670 ug/L 73          115         % 30          % 73          115         % 30          %
Dibenz(a,h)anthracene 53-70-3 0.3 1.00 ug/L 0.0900 ug/L 72          142         % 30          % 72          142         % 30          %
Dibenzofuran 132-64-9 10.0 ug/L 0.850 ug/L 63          106         % 30          % 63          106         % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


SVOCs - 8270D
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
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Diethyl phthalate 84-66-2 6000 10.0 ug/L 1.00 ug/L 62          115         % 30          % 62          115         % 30          %
Dimethyl phthalate 131-11-3 100 10.0 ug/L 0.980 ug/L 68          111         % 30          % 68          111         % 30          %
Di-n-butyl phthalate 84-74-2 700 10.0 ug/L 0.820 ug/L 66          127         % 30          % 66          127         % 30          %
Di-n-octyl phthalate 117-84-0 100 10.0 ug/L 0.690 ug/L 58          126         % 30          % 58          126         % 30          %
Fluoranthene 206-44-0 300 10.0 ug/L 0.720 ug/L 65          125         % 30          % 65          125         % 30          %
Fluorene 86-73-7 300 10.0 ug/L 0.800 ug/L 66          112         % 30          % 66          112         % 30          %
Hexachlorobenzene2 118-74-1 0.02 1.00 ug/L 0.470 ug/L 66          136         % 30          % 66          136         % 30          %
Hexachlorobutadiene 87-68-3 1 1.00 ug/L 0.760 ug/L 47          100         % 30          % 47          100         % 30          %
Hexachlorocyclopentadiene 77-47-4 40 10.0 ug/L 0.610 ug/L 42          115         % 30          % 42          115         % 30          %
Hexachloroethane 67-72-1 7 1.00 ug/L 0.0900 ug/L 44          91          % 30          % 44          91          % 30          %
Indeno[1,2,3-cd]pyrene 193-39-5 0.2 1.00 ug/L 0.210 ug/L 72          139         % 30          % 72          139         % 30          %
Isophorone 78-59-1 40 10.0 ug/L 0.670 ug/L 61          107         % 30          % 61          107         % 30          %
Naphthalene 91-20-3 300 10.0 ug/L 0.800 ug/L 61          100         % 30          % 61          100         % 30          %
Nitrobenzene 98-95-3 6 1.00 ug/L 0.490 ug/L 66          105         % 30          % 66          105         % 30          %
Nitrobenzene-d5 (Surr) 4165-60-0 ug/L ug/L % 30          % % 30          % 62          120         %
N-Nitrosodi-n-propylamine 621-64-7 10 1.00 ug/L 0.830 ug/L 57          120         % 30          % 57          120         % 30          %
N-Nitrosodiphenylamine 86-30-6 10 10.0 ug/L 0.740 ug/L 65          121         % 30          % 65          121         % 30          %
Pentachlorophenol2 87-86-5 0.3 20.0 ug/L 2.18 ug/L 58          125         % 30          % 58          125         % 30          %
Phenanthrene 85-01-8 100 10.0 ug/L 0.650 ug/L 76          116         % 30          % 76          116         % 30          %
Phenol 108-95-2 2000 10.0 ug/L 0.410 ug/L 14          50          % 30          % 14          50          % 30          %
Phenol-d5 (Surr) 4165-62-2 ug/L ug/L % 30          % % 30          % 10          53          %
Pyrene 129-00-0 200 10.0 ug/L 0.830 ug/L 57          120         % 30          % 57          120         % 30          %
Terphenyl-d14 (Surr) 1718-51-0 ug/L ug/L % 30          % % 30          % 57          125         %


Benzo[a]anthracene 56-55-3 0.1 0.0500 ug/L 0.0370 ug/L 48          135         % 30          % 48          135         % 30          %
Benzo[a]pyrene 50-32-8 0.1 0.0500 ug/L 0.0260 ug/L 46          129         % 30          % 46          129         % 30          %
Benzo[b]fluoranthene 205-99-2 0.2 0.0500 ug/L 0.0120 ug/L 47          138         % 30          % 47          138         % 30          %
Hexachlorobenzene 118-74-1 0.02 0.0200 ug/L 0.00900 ug/L 42          136         % 30          % 42          136         % 30          %
N-Nitrosodimethylamine 62-75-9 0.8 0.200 ug/L 0.0510 ug/L 10          119         % 30          % 10          119         % 30          %
Pentachlorophenol 87-86-5 0.3 0.200 ug/L 0.0770 ug/L 10          99          % 30          % 10          99          % 30          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


SVOCs - 8270D SIM


SVOCs (continued) - 8270D
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
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Aluminum 7429-90-5 200/284 20.0 mg/Kg 7.36 mg/Kg 80          120         % 20          % 75          125         % 20          %
Antimony 7440-36-0 6 1.00 mg/Kg 0.411 mg/Kg 80          120         % 20          % 75          125         % 20          %
Arsenic 7440-38-2 3 1.00 mg/Kg 0.446 mg/Kg 80          120         % 20          % 75          125         % 20          %
Barium 7440-39-3 6000 2.00 mg/Kg 0.660 mg/Kg 80          120         % 20          % 75          125         % 20          %
Beryllium 7440-41-7 1 0.400 mg/Kg 0.126 mg/Kg 80          120         % 20          % 75          125         % 20          %
Cadmium 7440-43-9 4 1.00 mg/Kg 0.312 mg/Kg 80          120         % 20          % 75          125         % 20          %
Calcium 7440-70-2 100 mg/Kg 35.8 mg/Kg 80          120         % 20          % 75          125         % 20          %
Chromium 7440-47-3 70 2.00 mg/Kg 0.776 mg/Kg 80          120         % 20          % 75          125         % 20          %
Cobalt 7440-48-4 100 2.00 mg/Kg 0.768 mg/Kg 80          120         % 20          % 75          125         % 20          %
Copper 7440-50-8 1300 2.00 mg/Kg 0.674 mg/Kg 80          120         % 20          % 75          125         % 20          %
Iron 7439-89-6 300/670 60.0 mg/Kg 25.9 mg/Kg 80          120         % 20          % 75          125         % 20          %
Lead 7439-92-1 5 0.600 mg/Kg 0.221 mg/Kg 80          120         % 20          % 75          125         % 20          %
Magnesium 7439-95-4 100 mg/Kg 35.9 mg/Kg 80          120         % 20          % 75          125         % 20          %
Manganese 7439-96-5 50 4.00 mg/Kg 1.58 mg/Kg 80          120         % 20          % 75          125         % 20          %
Nickel 7440-02-0 100 2.00 mg/Kg 0.782 mg/Kg 80          120         % 20          % 75          125         % 20          %
Potassium 7440-09-7 100 mg/Kg 34.0 mg/Kg 80          120         % 20          % 75          125         % 20          %
Selenium 7782-49-2 40 5.00 mg/Kg 0.385 mg/Kg 80          120         % 20          % 75          125         % 20          %
Silver 7440-22-4 40 1.00 mg/Kg 0.752 mg/Kg 80          120         % 20          % 75          125         % 20          %
Sodium 7440-23-5 50000 100 mg/Kg 38.4 mg/Kg 80          120         % 20          % 75          125         % 20          %
Thallium 7440-28-0 2 0.400 mg/Kg 0.155 mg/Kg 80          120         % 20          % 75          125         % 20          %
Vanadium 7440-62-2 2.00 mg/Kg 0.774 mg/Kg 80          120         % 20          % 75          125         % 20          %
Zinc 7440-66-6 2000 8.00 mg/Kg 2.44 mg/Kg 80          120         % 20          % 75          125         % 20          %


Mercury 7439-97-6 2 0.200 ug/L 0.140 ug/L 85          115         % 20          % 70          130         % 20          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
NE= Not established


1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


Mercury - 7470A


Metals - 6020A
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TABLE 3A


Test America
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
Number
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Acetic acid 64-19-7 1.00 mg/L 0.150 mg/L 80          120         % 20          % 80          120         % 20          %
Formic-acid 64-18-6 1.00 mg/L 0.110 mg/L 80          120         % 20          % 80          120         % 20          %
Lactic acid 50-21-5 1.00 mg/L 0.140 mg/L 80          120         % 20          % 80          120         % 20          %
n-Butyric Acid 107-92-6 1.00 mg/L 0.160 mg/L 80          120         % 20          % 80          120         % 20          %
Propionic acid 79-09-4 1.00 mg/L 0.170 mg/L 80          120         % 20          % 80          120         % 20          %
Pyruvic Acid 127-17-3 1.00 mg/L 0.0800 mg/L 80          120         % 20          % 80          120         % 20          %


Organic Carbon 7440-44-0 1.00 mg/L 0.140 mg/L 85          115         % 10          % 90          110         % 10          %


Alkalinity 5.00 mg/L 90          110         %
Bicarbonate Alkalinity as CaCO3 5.00 mg/L 90          110         %
Carbonate Alkalinity as CaCO3 5.00 mg/L 90          110         %
Hydroxide Alkalinity 5.00 mg/L 90          110         %


Carbon Dioxide 5.00 mg/L
Ethane 74-84-0 7.50 ug/L 1.50 ug/L 79          120         % 50          % 76          125         % 50          %
Ethene 74-85-1 7.00 ug/L 1.50 ug/L 78          115         % 50          % 75          129         % 50          %
Methane 74-82-8 4.00 ug/L 1.00 ug/L 71          118         % 50          % 38          184         % 50          %


Chloride 16887-00-6 250000 5.00 mg/L 1.08 mg/L 85          115         % 85          115         % 10          %
Nitrate as N 14797-55-8 10000 0.100 mg/L 0.0260 mg/L 85          115         % 53          135         % 12          %
Nitrite as N 14797-65-0 1000 0.100 mg/L 0.00610 mg/L 85          115         % 68          118         % 10          %
Sulfide 18496-25-8 1.00 mg/L 0.816 mg/L 70          130         % 20          % 76          127         % 10          %
Sulfate 14808-79-8 250000 5.00 mg/L 1.97 mg/L 85          115         % 62          135         % 10          %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


Organic Carbon - 9060A / SM 5310


Volatile Fatty Acids - VFA IC


MNA Parameters - SM 4500 / ASTM D516


Dissolved gases - SM 4500 CO2 / RSK-175


Alkalinity - SM 2320B B-11
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TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
Number
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1,1,1-Trichloroethane 71-55-6 30 1 ug/l 0.501 ug/l 70 130 % % 70 130 % 30 %
1,1,2,2-Tetrachloroethane 79-34-5 1 1 ug/l 0.493 ug/l 70 130 % % 70 130 % 30 %
1,1,2-Trichloroethane 79-00-5 3 1 ug/l 0.542 ug/l 70 130 % % 70 130 % 30 %
1,1-Dichloroethane 75-34-3 50 1 ug/l 0.664 ug/l 70 130 % % 70 130 % 30 %
1,1-Dichloroethene 75-35-4 1 1 ug/l 0.612 ug/l 70 130 % % 70 130 % 30 %
1,2,3-Trichlorobenzene 87-61-6 1 ug/l 0.673 ug/l 70 130 % % 70 130 % 30 %
1,2,4-Trichlorobenzene 120-82-1 9 1 ug/l 0.599 ug/l 70 130 % % 70 130 % 30 %
1,2-Dibromo-3-Chloropropane 96-12-8 0.02 1 ug/l 0.788 ug/l 70 130 % % 70 130 % 30 %
1,2-Dibromoethane 106-93-4 0.03 1 ug/l 0.499 ug/l 70 130 % % 70 130 % 30 %
1,2-Dichlorobenzene 95-50-1 600 1 ug/l 0.605 ug/l 70 130 % % 70 130 % 30 %
1,2-Dichloroethane 107-06-2 2 1 ug/l 0.628 ug/l 70 130 % % 70 130 % 30 %
1,2-Dichloroethane-d4 (Surr) 17060-07-0 ug/l ug/l % % % % 59 138 %
1,2-Dichloropropane 78-87-5 1 1 ug/l 0.578 ug/l 70 130 % % 70 130 % 30 %
1,3-Dichlorobenzene 541-73-1 600 1 ug/l 0.595 ug/l 70 130 % % 70 130 % 30 %
1,4-Dichlorobenzene 106-46-7 75 1 ug/l 0.426 ug/l 70 130 % % 70 130 % 30 %
2-Butanone 78-93-3 300 1 ug/l 0.836 ug/l 70 130 % % 70 130 % 30 %
2-Hexanone 591-78-6 300 1 ug/l 0.552 ug/l 70 130 % % 70 130 % 30 %
4-Methyl-2-pentanone 108-10-1 1 ug/l 0.425 ug/l 70 130 % % 70 130 % 30 %
Acetone 67-64-1 6000 5 ug/l 0.823 ug/l 70 130 % % 70 130 % 30 %
Benzene 71-43-2 1 1 ug/l 0.391 ug/l 70 130 % % 70 130 % 30 %
Bromochloromethane 74-97-5 1 ug/l 0.724 ug/l 70 130 % % 70 130 % 30 %
Bromodichloromethane 75-27-4 1 1 ug/l 0.688 ug/l 70 130 % % 70 130 % 30 %
Bromofluorobenzene (Surr) 460-00-4 ug/l ug/l 70 130 % % % % 42 152 %
Bromoform 75-25-2 4 1 ug/l 0.514 ug/l 70 130 % % 70 130 % 30 %
Bromomethane 74-83-9 10 1 ug/l 0.506 ug/l 70 130 % % 70 130 % 30 %
Carbon disulfide 75-15-0 700 1 ug/l 0.543 ug/l 70 130 % % 70 130 % 30 %
Carbon tetrachloride 56-23-5 1 1 ug/l 0.499 ug/l 70 130 % % 70 130 % 30 %
Chlorobenzene 108-90-7 50 1 ug/l 0.527 ug/l 70 130 % % 70 130 % 30 %
Chloroethane 75-00-3 5 1 ug/l 0.781 ug/l 70 130 % % 70 130 % 30 %
Chloroform 67-66-3 70 1 ug/l 0.608 ug/l 70 130 % % 70 130 % 30 %
Chloromethane 74-87-3 1 ug/l 0.487 ug/l 70 130 % % 70 130 % 30 %
cis-1,2-Dichloroethene 156-59-2 70 1 ug/l 0.526 ug/l 70 130 % % 70 130 % 30 %
cis-1,3-Dichloropropene 10061-01-5 1 ug/l 0.377 ug/l 70 130 % % 70 130 % 30 %
Cyclohexane 110-82-7 1 ug/l 0.482 ug/l 70 130 % % 70 130 % 30 %
Dibromochloromethane 124-48-1 1 1 ug/l 0.412 ug/l 70 130 % % 70 130 % 30 %
Dibromofluoromethane (Surr) 1868-53-7 ug/l ug/l % % % % 60 140 %
Dichlorodifluoromethane 75-71-8 1000 1 ug/l 0.617 ug/l 70 130 % % 70 130 % 30 %
Ethylbenzene 100-41-4 700 1 ug/l 0.407 ug/l 70 130 % % 70 130 % 30 %
Freon TF 76-13-1 20000 1 ug/l 0.765 ug/l 70 130 % % 70 130 % 30 %
Isopropylbenzene 98-82-8 700 1 ug/l 0.369 ug/l 70 130 % % 70 130 % 30 %
Methyl acetate 79-20-9 7000 1 ug/l 0.462 ug/l 70 130 % % 70 130 % 30 %
Methylcyclohexane 108-87-2 1 ug/l 0.744 ug/l 70 130 % % 70 130 % 30 %
Methylene Chloride 75-09-2 3 2 ug/l 1.99 ug/l 70 130 % % 70 130 % 30 %
MTBE 1634-04-4 70 1 ug/l 0.58 ug/l 70 130 % % 70 130 % 30 %
Styrene 100-42-5 100 1 ug/l 0.392 ug/l 70 130 % % 70 130 % 30 %
Tetrachloroethene 127-18-4 1 1 ug/l 0.445 ug/l 70 130 % % 70 130 % 30 %
Toluene 108-88-3 600 1 ug/l 0.507 ug/l 70 130 % % 70 130 % 30 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey
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Toluene-d8 (Surr) 2037-26-5 ug/l ug/l % % % % 40 133 %
trans-1,2-Dichloroethene 156-60-5 100 1 ug/l 0.615 ug/l 70 130 % % 70 130 % 30 %
trans-1,3-Dichloropropene 10061-02-6 1 ug/l 0.409 ug/l 70 130 % % 70 130 % 30 %
Trichloroethene 79-01-6 1 1 ug/l 0.639 ug/l 70 130 % % 70 130 % 30 %
Trichlorofluoromethane 75-69-4 2000 1 ug/l 0.643 ug/l 70 130 % % 70 130 % 30 %
Vinyl chloride 75-01-4 1 1 ug/l 0.522 ug/l 70 130 % % 70 130 % 30 %
Xylenes, Total 1330-20-7 1000 2 ug/l 1.288 ug/l 70 130 % % 70 130 % 30 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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1,1,1,2-Tetrachloroethane 630-20-6 1 0.5 ug/l 0.157 ug/l 70 130 %
1,1,1-Trichloroethane 71-55-6 30 0.5 ug/l 0.155 ug/l 70 130 %
1,1,2,2-Tetrachloroethane 79-34-5 1 0.5 ug/l 0.173 ug/l 70 130 %
1,1,2-Trichloroethane 79-00-5 3 0.5 ug/l 0.193 ug/l 70 130 %
1,1-Dichloroethane 75-34-3 50 0.5 ug/l 0.147 ug/l 70 130 %
1,1-Dichloroethene 75-35-4 1 0.5 ug/l 0.145 ug/l 70 130 %
1,1-Dichloropropanone 513-88-2 5 ug/l 4.43 ug/l 70 130 %
1,1-Dichloropropene 563-58-6 0.5 ug/l 0.139 ug/l 70 130 %
1,2,3-Trichlorobenzene 87-61-6 0.5 ug/l 0.211 ug/l 70 130 %
1,2,3-Trichloropropane 96-18-4 0.03 0.5 ug/l 0.147 ug/l 70 130 %
1,2,4-Trichlorobenzene 120-82-1 9 0.5 ug/l 0.135 ug/l 70 130 %
1,2,4-Trimethylbenzene 95-63-6 100 0.5 ug/l 0.08 ug/l 70 130 %
1,2-Dibromo-3-Chloropropane 96-12-8 0.02 0.5 ug/l 0.186 ug/l 70 130 %
1,2-Dibromoethane 106-93-4 0.03 0.5 ug/l 0.079 ug/l 70 130 %
1,2-Dichlorobenzene 95-50-1 600 0.5 ug/l 0.094 ug/l 70 130 %
1,2-Dichlorobenzene-d4 (Surr) 2199-69-1 ug/l ug/l 70 130 % 43 133 %
1,2-Dichloroethane 107-06-2 2 0.5 ug/l 0.2 ug/l 70 130 %
1,2-Dichloropropane 78-87-5 1 0.5 ug/l 0.151 ug/l 70 130 %
1,3,5-Trimethylbenzene 108-67-8 0.5 ug/l 0.084 ug/l 70 130 %
1,3-Dichloropropane 142-28-9 0.5 ug/l 0.089 ug/l 70 130 %
1,4-Dichlorobenzene 106-46-7 75 0.5 ug/l 0.108 ug/l 70 130 %
1-Chlorobutane 109-69-3 5 ug/l 1.7 ug/l 70 130 %
2,2-Dichloropropane 594-20-7 0.5 ug/l 0.147 ug/l 70 130 %
2-Butanone 78-93-3 300 5 ug/l 2.08 ug/l 70 130 %
2-Chlorotoluene 95-49-8 0.5 ug/l 0.192 ug/l 70 130 %
2-Hexanone 591-78-6 300 5 ug/l 2.41 ug/l 70 130 %
2-Nitropropane 79-46-9 5 ug/l 4.43 ug/l 70 130 %
4-Bromofluorobenzene (Surr) 460-00-4 ug/l ug/l 70 130 % 60 140 %
4-Chlorotoluene 106-43-4 0.5 ug/l 0.192 ug/l 70 130 %
4-Isopropyltoluene 99-87-6 0.5 ug/l 0.083 ug/l 70 130 %
4-Methyl-2-pentanone 108-10-1 5 ug/l 1.886 ug/l 70 130 %
Acetone 67-64-1 6000 5 ug/l 2.5 ug/l 70 130 %
Acrylonitrile 107-13-1 2 5 ug/l 1.69 ug/l 70 130 %
Allyl chloride 107-05-1 5 ug/l 2.88 ug/l 70 130 %
Benzene 71-43-2 1 0.5 ug/l 0.113 ug/l 70 130 %
Bromobenzene 108-86-1 0.5 ug/l 0.11 ug/l 70 130 %
Bromochloromethane 74-97-5 0.5 ug/l 0.199 ug/l 70 130 %
Bromodichloromethane 75-27-4 1 0.5 ug/l 0.208 ug/l 70 130 %
Bromoform 75-25-2 4 0.5 ug/l 0.142 ug/l 70 130 %
Bromomethane 74-83-9 10 0.5 ug/l 0.216 ug/l 70 130 %
Carbon disulfide 75-15-0 700 5 ug/l 1.75 ug/l 70 130 %
Carbon tetrachloride 56-23-5 1 0.5 ug/l 0.138 ug/l 70 130 %
Chloroacetonitrile 107-14-2 5 ug/l 2.18 ug/l 70 130 %
Chlorobenzene 108-90-7 50 0.5 ug/l 0.114 ug/l 70 130 %
Chloroethane 75-00-3 5 0.5 ug/l 0.244 ug/l 70 130 %
Chloroform 67-66-3 70 0.5 ug/l 0.129 ug/l 70 130 %
Chloromethane 74-87-3 0.5 ug/l 0.388 ug/l 70 130 %
cis-1,2-Dichloroethene 156-59-2 70 0.5 ug/l 0.193 ug/l 70 130 %
cis-1,3-Dichloropropene 10061-01-5 0.5 ug/l 0.114 ug/l 70 130 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


VOCs for Drinking Water - 524.2


Page 3 of 8 Ramboll Environ







TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous


Analyte Description CAS 
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Dibromochloromethane 124-48-1 1 0.5 ug/l 0.166 ug/l 70 130 %
Dibromomethane 74-95-3 0.5 ug/l 0.164 ug/l 70 130 %
Dichlorodifluoromethane 75-71-8 1000 0.5 ug/l 0.192 ug/l 70 130 %
Diethyl ether 60-29-7 1000 5 ug/l 1.55 ug/l 70 130 %
Ethyl Cyanide 107-12-0 ug/l ug/l 70 130 %
Ethyl methacrylate 97-63-2 5 ug/l 1.62 ug/l 70 130 %
Ethylbenzene 100-41-4 700 0.5 ug/l 0.103 ug/l 70 130 %
Hexachlorobutadiene 87-68-3 1 0.5 ug/l 0.194 ug/l 70 130 %
Hexachloroethane 67-72-1 7 5 ug/l 1.58 ug/l 70 130 %
Isopropylbenzene 98-82-8 700 0.5 ug/l 0.129 ug/l 70 130 %
m-Dichlorobenzene 541-73-1 600 0.5 ug/l 0.135 ug/l 70 130 %
Methacrylonitrile 126-98-7 5 ug/l 1.77 ug/l 70 130 %
Methyl acrylate 96-33-3 5 ug/l 2.01 ug/l 70 130 %
Methyl iodide 74-88-4 5 ug/l 1.64 ug/l 70 130 %
Methyl methacrylate 80-62-6 5 ug/l 2.27 ug/l 70 130 %
Methylene Chloride 75-09-2 3 0.5 ug/l 0.5 ug/l 70 130 %
MTBE 1634-04-4 70 5 ug/l 0.498 ug/l 70 130 %
Naphthalene 91-20-3 300 0.5 ug/l 0.092 ug/l 70 130 %
n-Butylbenzene 104-51-8 0.5 ug/l 0.114 ug/l 70 130 %
Nitrobenzene 98-95-3 6 5 ug/l 3.31 ug/l 70 130 %
N-Propylbenzene 103-65-1 0.5 ug/l 0.159 ug/l 70 130 %
o-Dichlorobenzene 95-50-1 600 0.5 ug/l 0.094 ug/l 70 130 %
p-Dichlorobenzene 106-46-7 75 ,5 ug/l 0.108 ug/l 70 130 %
Pentachloroethane 76-01-7 5 ug/l 1.61 ug/l 70 130 %
sec-Butylbenzene 135-98-8 0.5 ug/l 0.09 ug/l 70 130 %
Styrene 100-42-5 100 0.5 ug/l 0.268 ug/l 70 130 %
tert-Butylbenzene 98-06-6 0.5 ug/l 0.109 ug/l 70 130 %
Tetrachloroethene 127-18-4 1 0.5 ug/l 0.143 ug/l 70 130 %
Tetrahydrofuran 109-99-9 10 5 ug/l 2.21 ug/l 70 130 %
Toluene 108-88-3 600 0.5 ug/l 0.12 ug/l 70 130 %
trans-1,2-Dichloroethene 156-60-5 100 0.5 ug/l 0.147 ug/l 70 130 %
trans-1,3-Dichloropropene 10061-02-6 0.5 ug/l 0.124 ug/l 70 130 %
trans-1,4-Dichloro-2-butene 110-57-6 5 ug/l 4.54 ug/l 70 130 %
Trichloroethene 79-01-6 1 0.5 ug/l 0.12 ug/l 70 130 %
Trichlorofluoromethane 75-69-4 2000 0.5 ug/l 0.176 ug/l 70 130 %
Vinyl chloride 75-01-4 1 0.5 ug/l 0.186 ug/l 70 130 %
Xylene, m & p- 179601-23-1 1 ug/l 0.22 ug/l 70 130 %
Xylene, o- 95-47-6 0.5 ug/l 0.11 ug/l 70 130 %
Xylenes, Total 1330-20-7 1000 1 ug/l 0.22 ug/l 70 130 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.
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TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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1,2,4,5-Tetrachlorobenzene 95-94-3 1 ug/l 0.389 ug/l 40 140 %
1,2,4-Trichlorobenzene 120-82-1 9 1 ug/l 0.239 ug/l 40 140 % % 40 140 % 20 %
1,2-Dichlorobenzene 95-50-1 600 1 ug/l 0.305 ug/l 40 140 % % 40 140 % 20 %
1,3-Dichlorobenzene 541-73-1 600 1 ug/l 0.152 ug/l 40 140 % % 40 140 % 20 %
1,4-Dichlorobenzene 106-46-7 75 1 ug/l 0.236 ug/l 40 140 % % 40 140 % 20 %
2,3,4,6-Tetrachlorophenol 58-90-2 200 1 ug/l 0.252 ug/l 40 140 %
2,4,5-Trichlorophenol 95-95-4 700 1 ug/l 0.235 ug/l 30 140 % % 30 140 % 20 %
2,4,6-Tribromophenol (Surr) 118-79-6 ug/l ug/l 27 110 %
2,4,6-Trichlorophenol 88-06-2 20 1 ug/l 0.223 ug/l 30 140 % % 30 140 % 20 %
2,4-Dichlorophenol 120-83-2 20 1 ug/l 0.245 ug/l 30 140 % % 30 140 % 20 %
2,4-Dimethylphenol 105-67-9 100 1 ug/l 0.225 ug/l 30 140 % % 30 140 % 20 %
2,4-Dinitrophenol 51-28-5 40 1 ug/l 0.517 ug/l 5 105 % % 5 105 % 20 %
2,4-Dinitrotoluene 121-14-2 1 ug/l 0.216 ug/l 40 140 % % 40 140 % 20 %
2,6-Dinitrotoluene 606-20-2 1 ug/l 0.221 ug/l 40 140 % % 40 140 % 20 %
2-Chloronaphthalene 91-58-7 600 1 ug/l 0.234 ug/l 40 140 % % 40 140 % 20 %
2-Chlorophenol 95-57-8 40 1 ug/l 0.261 ug/l 30 140 % % 30 140 % 20 %
2-Fluorobiphenyl (Surr) 321-60-8 ug/l ug/l 23 102 %
2-Fluorophenol (Surr) 367-12-4 ug/l ug/l 10 83 %
2-Methylnaphthalene 91-57-6 30 1 ug/l 0.271 ug/l 40 140 % % 40 140 % 20 %
2-Methylphenol 95-48-7 50 1 ug/l 0.424 ug/l 30 140 % % 30 140 % 20 %
2-Nitroaniline 88-74-4 1 ug/l 0.476 ug/l 40 140 % % 40 140 % 20 %
2-Nitrophenol 88-75-5 1 ug/l 0.247 ug/l 30 140 % % 30 140 % 20 %
3,3'-Dichlorobenzidine 91-94-1 30 1 ug/l 0.281 ug/l 40 140 % % 40 140 % 20 %
3-Nitroaniline 99-09-2 1 ug/l 0.26 ug/l 40 140 % % 40 140 % 20 %
4,6-Dinitro-2-methylphenol 534-52-1 1 1 ug/l 0.279 ug/l 10 110 % % 10 110 % 20 %
4-Bromophenyl phenyl ether 101-55-3 1 ug/l 0.279 ug/l 40 140 % % 40 140 % 20 %
4-Chloro-3-methylphenol 59-50-7 100 1 ug/l 0.267 ug/l 30 140 % % 30 140 % 20 %
4-Chlorophenyl phenyl ether 7005-72-3 1 ug/l 0.2 ug/l 40 140 % % 40 140 % 20 %
4-Methylphenol 106-44-5 50 1 ug/l 0.424 ug/l 30 140 % % 30 140 % 20 %
4-Nitroaniline 100-01-6 1 ug/l 0.272 ug/l 40 140 % % 40 140 % 20 %
4-Nitrophenol 100-02-7 1 ug/l 0.719 ug/l 30 140 % % 30 140 % 20 %
Acenaphthene 83-32-9 400 1 ug/l 0.213 ug/l 40 140 % % 40 140 % 20 %
Acenaphthylene 208-96-8 100 1 ug/l 0.199 ug/l 40 140 % % 40 140 % 20 %
Anthracene 120-12-7 2000 1 ug/l 0.192 ug/l 40 140 % % 40 140 % 20 %
Benzo[a]anthracene2 56-55-3 0.1 1 ug/l 0.211 ug/l 40 140 % % 40 140 % 20 %
Benzo[a]pyrene2 50-32-8 0.1 1 ug/l 0.343 ug/l 40 140 % % 40 140 % 20 %
Benzo[b]fluoranthene2 205-99-2 0.2 1 ug/l 0.196 ug/l 40 140 % % 40 140 % 20 %
Benzo[g,h,i]perylene 191-24-2 100 1 ug/l 0.431 ug/l 40 140 % % 40 140 % 20 %
Benzo[k]fluoranthene 207-08-9 0.5 1 ug/l 0.294 ug/l 40 140 % % 40 140 % 20 %
bis (2-chloroisopropyl) ether 108-60-1 300 1 ug/l 0.896 ug/l 40 140 %
Bis(2-chloroethoxy)methane 111-91-1 1 ug/l 0.238 ug/l 40 140 % % 40 140 % 20 %
Bis(2-chloroethyl)ether 111-44-4 7 1 ug/l 0.575 ug/l 40 140 % % 40 140 % 20 %
Bis(2-ethylhexyl) phthalate 117-81-7 3 1 ug/l 0.326 ug/l 40 140 % % 40 140 % 20 %
Butyl benzyl phthalate 85-68-7 100 1 ug/l 0.304 ug/l 40 140 % % 40 140 % 20 %
Carbazole 86-74-8 1 ug/l 0.221 ug/l 40 140 % % 40 140 % 20 %
Chrysene 218-01-9 5 1 ug/l 0.277 ug/l 40 140 % % 40 140 % 20 %
Dibenz(a,h)anthracene 53-70-3 0.3 1 ug/l 0.457 ug/l 40 140 % % 40 140 % 20 %
Dibenzofuran 132-64-9 1 ug/l 0.192 ug/l 40 140 % % 40 140 % 20 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


SVOCs - 8270D
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Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 
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Warren County, New Jersey
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Diethyl phthalate 84-66-2 6000 1 ug/l 0.196 ug/l 40 140 % % 40 140 % 20 %
Dimethyl phthalate 131-11-3 100 1 ug/l 0.204 ug/l 40 140 % % 40 140 % 20 %
Di-n-butyl phthalate 84-74-2 700 1 ug/l 0.222 ug/l 40 140 % % 40 140 % 20 %
Di-n-octyl phthalate 117-84-0 100 1 ug/l 0.201 ug/l 40 140 % % 40 140 % 20 %
Fluoranthene 206-44-0 300 1 ug/l 0.204 ug/l 40 140 % % 40 140 % 20 %
Fluorene 86-73-7 300 1 ug/l 0.263 ug/l 40 140 % % 40 140 % 20 %
Hexachlorobenzene2 118-74-1 0.02 1 ug/l 0.225 ug/l 40 140 % % 40 140 % 20 %
Hexachlorobutadiene 87-68-3 1 1 ug/l 0.246 ug/l 40 140 % % 40 140 % 20 %
Hexachlorocyclopentadiene 77-47-4 40 1 ug/l 0.195 ug/l 40 140 % % 40 140 % 20 %
Hexachloroethane 67-72-1 7 1 ug/l 0.399 ug/l 40 140 % % 40 140 % 20 %
Indeno[1,2,3-cd]pyrene 193-39-5 0.2 1 ug/l 0.463 ug/l 40 140 % % 40 140 % 20 %
Isophorone 78-59-1 40 1 ug/l 0.379 ug/l 40 140 % % 40 140 % 20 %
Naphthalene 91-20-3 300 1 ug/l 0.216 ug/l 40 140 % % 40 140 % 20 %
Nitrobenzene 98-95-3 6 1 ug/l 0.602 ug/l 40 140 % % 40 140 % 20 %
Nitrobenzene-d5 (Surr) 4165-60-0 ug/l ug/l 25 94 %
N-Nitrosodi-n-propylamine 621-64-7 10 1 ug/l 0.377 ug/l 40 140 % % 40 140 % 20 %
N-Nitrosodiphenylamine 86-30-6 10 1 ug/l 0.309 ug/l 40 140 % % 40 140 % 20 %
Pentachlorophenol2 87-86-5 0.3 1 ug/l 0.267 ug/l 30 140 % % 30 140 % 20 %
Phenanthrene 85-01-8 100 1 ug/l 0.222 ug/l 40 140 % % 40 140 % 20 %
Phenol 108-95-2 2000 1 ug/l 0.413 ug/l 30 140 % % 30 140 % 20 %
Phenol-d5 (Surr) 4165-62-2 ug/l ug/l 10 91 %
Pyrene 129-00-0 200 1 ug/l 0.226 ug/l 40 140 % % 40 140 % 20 %
Terphenyl-d14 (Surr) 1718-51-0 ug/l ug/l 33 113 %


Benzo[a]anthracene 56-55-3 0.1 0.1 ug/l 0.1 ug/l 40 140 % % 40 140 % 20 %
Benzo[a]pyrene 50-32-8 0.1 0.1 ug/l 0.1 ug/l 40 140 % % 40 140 % 20 %
Benzo[b]fluoranthene 205-99-2 0.2 0.1 ug/l 0.1 ug/l 40 140 % % 40 140 % 20 %
Hexachlorobenzene 118-74-1 0.02 0.02 ug/l 0.02 ug/l 40 140 % % 40 140 % 20 %
N-Nitrosodimethylamine 62-75-9 0.8 0.1 ug/l 0.1 ug/l 40 140 % % 40 140 % 20 %
Pentachlorophenol 87-86-5 0.3 0.1 ug/l 0.1 ug/l 40 140 % % 40 140 % 20 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


SVOCs - 8270D SIM


SVOCs (continued) - 8270D
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TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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Aluminum 7429-90-5 200/284 0.5 mg/kg 0.35 mg/kg 80 120 % % 75 125 $ 20 %
Antimony 7440-36-0 6 0.5 mg/kg 0.2 mg/kg 80 120 % % 75 125 $ 20 %
Arsenic 7440-38-2 3 0.5 mg/kg 0.3 mg/kg 80 120 % % 75 125 $ 20 %
Barium 7440-39-3 6000 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Beryllium 7440-41-7 1 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Cadmium 7440-43-9 4 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Calcium 7440-70-2 5 mg/kg 3 mg/kg 80 120 % % 75 125 $ 20 %
Chromium 7440-47-3 70 0.5 mg/kg 0.35 mg/kg 80 120 % % 75 125 $ 20 %
Cobalt 7440-48-4 100 0.5 mg/kg 0.15 mg/kg 80 120 % % 75 125 $ 20 %
Copper 7440-50-8 1300 0.5 mg/kg 0.2 mg/kg 80 120 % % 75 125 $ 20 %
Iron 7439-89-6 300/670 5 mg/kg 1.5 mg/kg 80 120 % % 75 125 $ 20 %
Lead 7439-92-1 5 0.5 mg/kg 0.15 mg/kg 80 120 % % 75 125 $ 20 %
Magnesium 7439-95-4 5 mg/kg 2.5 mg/kg 80 120 % % 75 125 $ 20 %
Manganese 7439-96-5 50 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Nickel 7440-02-0 100 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Potassium 7440-09-7 5 mg/kg 3.5 mg/kg 80 120 % % 75 125 $ 20 %
Selenium 7782-49-2 40 0.5 mg/kg 0.35 mg/kg 80 120 % % 75 125 $ 20 %
Silver 7440-22-4 40 0.5 mg/kg 0.2 mg/kg 80 120 % % 75 125 $ 20 %
Sodium 7440-23-5 50000 5 mg/kg 3 mg/kg 80 120 % % 75 125 $ 20 %
Thallium 7440-28-0 2 0.5 mg/kg 0.2 mg/kg 80 120 % % 75 125 $ 20 %
Vanadium 7440-62-2 0.5 mg/kg 0.25 mg/kg 80 120 % % 75 125 $ 20 %
Zinc 7440-66-6 2000 0.5 mg/kg 0.3 mg/kg 80 120 % % 75 125 $ 20 %


Mercury 7439-97-6 2 0.5 ug/l 0.2 ug/l 80 120 % 75 125 % 20 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


Metals - 6020A


Mercury - 7470A
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TABLE 3B


Integrated Analytical Laboratories
Accuracy and Precision Control Limits for Groundwater Analytical Parameters1 


Pohatcong Valley Groundwater Contamination Superfund Site
Warren County, New Jersey


Matrix: Aqueous
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Acetic acid 64-19-7 50000 ug/l 10000 ug/l 70 130 % % 30 150 % 30 %
Formic-acid 64-18-6 ug/l ug/l %
Lactic acid 50-21-5 500000 ug/l 100000 ug/l 70 130 % % 30 150 % 30 %
n-Butyric Acid 107-92-6 50000 ug/l 10000 ug/l 70 130 % % 30 150 % 30 %
Propionic acid 79-09-4 50000 ug/l 10000 ug/l 70 130 % % 30 150 % 30 %
Pyruvic Acid 127-17-3 500000 ug/l 100000 ug/l 70 130 % % 30 150 % 30 %


Organic Carbon 7440-44-0 1 mg/l 0.34 mg/l 90 110 % % 75 125 % 20 %


Alkalinity 2 mg/l NA mg/l 90 110 % % 75 125 % 20 %
Bicarbonate Alkalinity as CaCO3 5 mg/l 1.1 mg/l 90 110 % % 75 125 % 20 %
Carbonate Alkalinity as CaCO3 5 mg/l 1.1 mg/l 90 110 % % 75 125 % 20 %
Hydroxide Alkalinity 5 mg/l 1.1 mg/l 90 110 % % 75 125 % 20 %


Carbon Dioxide 0.4 mg/l 0.4 mg/l 90 110 % % 75 125 % 20 %
Ethane 74-84-0 1.923 ug/l 0.313 ug/l 70 130 % % 30 150 % 50 %
Ethene 74-85-1 2.61 ug/l 0.456 ug/l 70 130 % % 30 150 % 50 %
Methane 74-82-8 0.95 ug/l 0.29 ug/l 70 130 % % 30 150 % 50 %


Chloride 16887-00-6 250000 5 mg/l 2 mg/l 90 110 % % 75 125 % 20 %
Nitrate as N 14797-55-8 10000 0.5 mg/l 0.1 mg/l 90 110 % % 75 125 % 20 %
Nitrite as N 14797-65-0 1000 0.05 mg/l 0.02 mg/l 90 110 % % 75 125 % 20 %
Sulfide 18496-25-8 1 mg/l 0.32 mg/l 90 110 % % 75 125 % 20 %
Sulfate 14808-79-8 250000 5 mg/l 1 mg/l 90 110 % % 75 125 % 20 %


Notes:
LCS = Lab control sample
LOD = Limit of detection
MDL= Method detection limit


MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting limit


SU, Surr = Surrogate
REC = Recovery
RPD = Relative percent difference


Blank Cell= Not applicable
1 Control limits are updated by the laboratory periodically and are subject to change.  This table presents the most current control limits.
2 If routine analyses do not achieve NJDEP standards, samples will be analyzed using Selected Ion Monitoring (SIM), see below.
3 The Permit Equivalent Effluent Standards are equivalent to the NJDEP Class IIA GWQS except for naturally occurring parameters (e.g., inorganic parameters such as iron, manganese, arsenic,


aluminium, beryllium, and lead), which are set at either the NJ GWQS or the DGW permit-specified limits, whichever is greater.  For parameters that have a permit-specified limit, both limits are shown.


Dissolved gases - SM 4500 CO2 / RSK-175


Organic Carbon - 9060A / SM 5310


MNA Parameters - SM 4500 / USGS I-4540 / ASTM D516


Alkalinity - SM 2320B B-11


Volatile Fatty Acids- 8015D Modified
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SOP RK-01: SAMPLE LABELS 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for the use of sample 
labels.  Every sample will have a sample label uniquely identifying the sampling point and analysis 
parameters. This SOP is based on the technical requirements described in the NJDEP guidance 
document "Field Sampling Procedures Manual (August 2005)" and the New Jersey "Technical 
Requirements for Site Remediation (N.J.A.C. 7:26E, May 7, 2012)".  Data generated from the use of 
this SOP may be used to support the following activities: site characterization, risk assessment, 
remedial investigation, remedial action and evaluation of remedial alternatives.  


Materials 


1. Sample Label  


2. Indelible ink pen  


3. Clear tape  


Procedure  


The following steps describe how to use the sample labeling system:  


1. Fill out a sample label. Enter the following information on each label in indelible black ink:  


 Project name (PVGCS) 


 Sample location/sample ID – The sample ID will consist of an alphanumeric describer that will 
identify the site name, sample type, sample location and collection date.  The specific sample 
nomenclature to be used for each sampling event will be specified in the work plan for that 
sampling event. 


 Sampling date and time (note that blind QA/QC samples (e.g., field duplicates) should not be 
labeled with a time to prevent lab bias that could result from linking the blind sample ID to the 
parent sample) 


 Analyses to be performed 


 Preservative 


 Sampler initials 


2. Double-check the label information to make sure it is correct.  Detach the label, remove the 
backing and apply the label to the sample container.  Cover label with clear tape. 


3. Record the sample ID in the field log book, along with the following sample information: 


 Time of sample collection (each log book page should be dated). 


 The location of the sample in relation to reference points.  


 Field screening measurements (e.g., PID readings), when appropriate. 


 Any unusual or pertinent observations (e.g., an oily sheen on a ground water sample, odors) 


 Whether the sample is a QC sample (i.e., split sample or field duplicate) and the 
corresponding sample ID of the parent sample if the QC sample does not specify this 
information in the sample ID (e.g., blind field duplicate). 
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 The laboratory chain of custody number. 


4. Place the sample in the designated sample cooler.  Make sure there is plenty of ice in the cooler at 
all times.  Maintain the samples at 4±2°C from the time of sample collection until delivery to the 
laboratory. 


Maintenance 


Not Applicable 


Precautions 


None 


References 


NJDEP Field Sampling Procedures Manual (August 2005) 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E, May 7, 2012) 
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SOP RK-02: CHAIN-OF-CUSTODY FORM 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for use of the EPA 
Contract Laboratory Program (CLP) Chain-of-Custody (COC) Form.  Sample personnel should be aware 
that a sample is considered to be in a person's custody if the sample is: (a) in a person's actual 
possession; (b) in view after being in a person's possession; or (c) locked up so that no one can 
tamper with it after having been in physical custody.  Data generated from the use of this SOP may be 
used to support the following activities: site characterization, risk assessment, remedial investigation, 
remedial action and evaluation of remedial alternatives. 


Materials 


1. Chain-of-Custody Forms 


2. Indelible ink pen  


Procedure 


1. Fill out a COC form. Enter the following information on the appropriate field in the form in indelible 
ink: 


 Project Manager’s name and contact information for report submittal 


 Sampler’s name 


 Analyses Turn-Around Time (Standard unless otherwise directed) 


 Project name (PVGCS) and Site Location (NJ) 


 Regulatory Program (USEPA-CERCLA) 


 Sample identification for each sample 


 Sample collection date and time for each sample (note that blind QA/QC samples (e.g., field 
duplicates) should not be labeled with a time to prevent lab bias that could result from linking 
the blind sample ID to the parent sample) 


 Sample matrix for each sample 


 Number of sample containers for each sample 


 Analyses requested for each sample 


 Sample preservation method for each analysis 


 Indicate if samples are field filtered or require filtering in the laboratory 


 Special instructions or notes to the laboratory (e.g., holds) 


 Signatory information when relinquishing samples (signature, company, date and time of 
recipient and sample releaser) 


 Note delivery service (e.g., laboratory courier or Federal Express) and air bill number (if 
applicable) 


2. Forward one original copy of the COC form to the laboratory (often includes multiple pages of 
carbon copies).  Additional copies (and associated shipping air bills, if used) will be maintained by 
the Field Team Leader with other documentation until it is provided to the Project Manager.  These 
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copies will be filed by the Project Manager or designated representative on a weekly basis (at a 
minimum) in the project file for permanent storage. 


Maintenance  


Not Applicable.  


Precautions 


None.  


References 


None. 
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SOP RK-03: FIELD LOG BOOK 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for recording field 
survey and sampling information in a field log book.  This SOP is based on the technical requirements 
described in the NJDEP guidance document "Field Sampling Procedures Manual (April 2011)" and the 
New Jersey "Technical Requirements for Site Remediation (N.J.A.C. 7:26E, May 7, 2012)".  Data 
generated from the use of this SOP may be used to support the following activities: site 
characterization, risk assessment, remedial investigation, remedial action and evaluation of remedial 
alternatives.  


Materials  


1. Field Log Book  


2. Indelible ink pen  


Procedure  


1. Field log books will be prepared and maintained throughout the course of the field activities.  
Ramboll Environ will utilize bound, weather-proof field log books for this work. The log books will 
be turned in to Ramboll Environ’s Project Manager for reference when complete.  Each log book 
will be labeled on the front cover in permanent ink or marker with the name of the site, the project 
number, and the time period (dates) of entries within the notebook. 


2. Log book entries will be recorded in indelible, waterproof ink.  If errors are made in the Field Log 
Book, corrections will be made by crossing a single line through the error, entering the correct 
information, and initialing and dating the correction.   If only part of a page is used, the remainder 
of the page should have line drawn across it. At a minimum, entries in the log book will include the 
following:  


 Time of arrival and departure (including that of visitors and/or subcontractors) at the site and 
each sampling location. 


 Identification of site personnel (e.g., number of representatives from each company or 
agency). 


 Field conditions (e.g., weather, etc.). 


 Identification of site meeting participants and outcome of meetings or discussions. 


 When sampling is performed: 


- sample identification 


- sampler(s) 


- sampling equipment and frequency 


- calibration activities and results 


- sampling methodology, including designating samples as grab or composite samples 


- field monitoring or screening data (e.g., PID and other field instrument readings, depth to 
water readings, volume of water purged from wells, pH readings, etc.) 


- location and description of each sampling point (with sketch maps, if possible) 
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- details concerning the sample location (e.g., the elevation of the casing, casing diameter 
and depth, integrity of the casing, etc.), if available 


- type of sample (e.g., ground water, soil) 


- number, depth, and volume of sample collected, if applicable 


- analyses to be performed on the sample or reference to COC number 


- sample preservation information or reference to COC number 


- date and time of sample collection 


- sample shipment information, if required (for example, name of the laboratory and 
shipping company, such as Federal Express or United Parcel Service) 


 Signature and date by the personnel responsible for observations (placed at the end of the 
notes compiled by the person making the notes on each day). 


Maintenance 


Completed pages in the field log books will be scanned on a weekly basis.  The person to whom the 
log book is assigned is responsible for scanning the new pages of each log book on Friday or Monday 
of each week.  The FTL is responsible for verifying that electronic copies are stored in the appropriate 
location. 


When an individual log book is full, the log book will be submitted to the Field Team Leader (FTL) for 
final cataloging and filing.  The log books will be stored in the Project File.  Copies of specific sections 
will be made available to personnel upon request, with the approval of the FTL. 


Precautions 


None.  


References 


USEPA, User's Guide to the Contract Laboratory Program (1984) 


NJDEP Field Sampling Procedures Manual (August 2005) 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E, December 2007) 
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SOP RK-04: BORING LOGS 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to delineate protocols for the preparation 
of soil boring logs.  During drilling operations, the field geologist or engineer will record depth and 
physical descriptions for soil or rock samples that are brought to the surface by drilling equipment.  
This SOP is based on the technical requirements described in the NJDEP guidance document "Field 
Sampling Procedures Manual (August 2005)" and the New Jersey "Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E, December 2007)".   Data generated from the use of this SOP may be 
used to support the following activities: site characterization, risk assessment, remedial investigation, 
remedial action and evaluation of remedial alternatives.  


Materials 


1. Soil boring log field forms 


2. Indelible black ink pen  


3. USCS Soil Classification Chart 


Procedure  


The following steps describe how to prepare soil boring logs:  


1. The first page of each boring log should be completely filled out and should include, at a minimum:  


 The field geologist or engineer, the drill rig company and the drillers name 


 Boring start and finish date  


 Drilling methods and equipment used (e.g., hollow-stem augers, air rotary, hand augers, split-
spoon, type of drill rig including model and sampling apparatus, macrocore or other direct-
push method) 


 Size of boring annulus, including both inner and outer diameter if hollow-stem augers.  Include 
casing diameter if applicable. 


 Model name of monitoring equipment used 


 Weather conditions 


2. The location of the boring should be sketched and tied into a permanent structure or landmark 
(i.e. building corner, manhole, etc.), and should be surveyed to a horizontal datum if practical. 


3. Record the amount of recovery.  This must be recorded for each advanced interval and should be 
correlated to the size of the sample apparatus.  For example, if a split-spoon sampler was driven 
18 inches, but only 8 inches of material was found inside the sampler, the amount of recovery 
would be recorded as 8”/18”. 


4. Record the number of blow counts per six-inch interval of the Standard Penetration Test (SPT) if 
applicable.  If the blows do not represent SPT data (for example, if a 3-inch diameter split spoon is 
used in lieu of the standard 2-inch diameter split-spoon), this should be noted.    


5. Record the complete lithologic description using the Unified Soil Classification system (as 
described in the American Society for Testing and Materials Designation D2488-84, Standard 
Practice for Description and Identification of Soils) including, but not limited to:   
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 Approximate percentages of sand, gravel, and fines (silt and clay).  The primary component 
should be listed in capital letters. 


 Grain size of other components (i.e., pebbles) 


 Moisture content, and depth at which observed 


 Density 


 Plasticity (for fines) 


 Any other component including bricks, concrete, peat and debris 


6. Record additional pertinent field observations, such as: 


 Photo-ionization detector (PID) or any other instrumentation readings, including odors, 
staining, or other visual or olfactory evidence of contamination. 


 Depth information will be from direct measurements accurate to one-tenth of a foot (0.1 ft).  
Logs will be prepared with a scale of 1 inch = 1 foot. 


 Depth at which changes occur in drilling or sampling methods and equipment, including depth 
of boring termination. 


 Depth of perceived voids or changes in lithology. 


 Depth at which changes occur with respect to drilling operations due to subsurface conditions 
(e.g., changes in drilling speed or vibration of the rig) 


 Any drilling or sampling problem, including a description of the resolution and driller 
comments. 


7. A Soil Classification chart will accompany the logger for easy reference to the USCS Soil 
Classification System. 


8. Identify stratigraphic/ lithologic changes with a solid horizontal line at the appropriate scale depth 
on the log which corresponds to changes at the measured borehole depth.  Gradational changes 
identified from cuttings shall be identified by a horizontal dashed line at the appropriate scale 
depth based on the best judgment of the logger.  Boring logs will clearly show the depth interval 
from which all samples are obtained. 


9. Record the presence or absence of water in each borehole, the depth at which water is first 
encountered, the depth to water at the completion of drilling, the static water depth, and the time 
allowed for levels to stabilize. 


10. If drilling fluids are used, the logs will also identify any drilling fluid losses, including depths at 
which these losses occur, rate of loss and total volume lost.  Drilling fluids used will be shown on 
logs and will include the source of make-up water, drill fluid additives by brand and product name, 
mixture proportions, and type of filter for compressed air. 


11. If temporary casing is used, record the depth and type, intervals of hole instability, intact soil 
sampling depths,  


12. Record depths at which samples are recovered. 


13. Record the method of borehole abandonment, if applicable.   


Maintenance  


Not Applicable 
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Precautions  


None 


References  


NJDEP Field Sampling Procedures Manual (August 2005) 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E, December 2007) 
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SOP S-01: AIR MONITORING – PHOTOIONIZATION 
DETECTOR (RAE SYSTEMS MINIRAE) 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for field operations 
requiring the use of a photoionization detector (PID) to monitor vapor concentrations during 
implementation of field operations.  The PID is used to detect, measure, and provide a direct reading 
of the total concentration of trace gases, particularly organics, in the atmosphere.  The PID contains 
an ultraviolet light source that emits photons with an energy level high enough to ionize organics, but 
not high enough to ionize the primary components of atmospheric air (e.g., oxygen, nitrogen).  The 
current produced by the ions released during ionization is measured and the corresponding 
concentration is displayed directly in parts per million (ppm).  The concentration measurements are 
used to establish levels of protection and other control measures, such as action levels.  The PID will 
not detect compounds above the ionization potential (IP) of the lamp used.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Rae Systems MiniRAE  with 10.6 eV ultraviolet lamp probe or equivalent  


2. Calibration kit (tedlar bag and silcon tubing) 


3. Silicon tubing  


4. Flow regulator  


5. Isobutylene calibration gas (100 ppm for MiniRAE, 10 ppm for ppbRAE)  


Procedure 


1. General 


Units which utilize photoionization include the MiniRAE2000, MiniRAE3000, ppbRAE3000, the Thermo 
Environmental Instruments Model 580, the Photovac PID, and HNu PI 101.  For the purpose of this 
SOP, only the MiniRAE PID procedures will be addressed. 


The user should read and understand the owner manual.  A copy of the owner's manual may be found 
in the instrument storage shipping case.  The operation of the PID is menu driven.  


2. Operation 


 Turn the instrument on by pressing and holding the power button (Mode). A “warming up now, 
please wait” prompt will appear and the intake pump will turn on.   


 After several minutes the screen will display a “ready” prompt. 


 Check battery level. 


3. Calibration 
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The instrument should be recalibrated at start of each work day or when ambient reading will not go 
to zero or close to zero.  Record all calibration activities in the Field Equipment Calibration Log and 
Field Log Book. Always follow instructions provided with the instrument. 


 Press “CAL” and “N” buttons simultaneously on keypad. 


 “Fresh Air Cal?” prompt will appear, press “Y+”. 


 “Wait” will appear. This will measure ambient air. 


 While the fresh air calibration is occurring, fill the calibration kit with span gas (e.g., 100 ppm 
isobutylene) by connecting the span gas canister to the open tedlar bag with silicon tubing. 
Close the valve on the tedlar bag once full of span gas until ready for the span calibration. 


 Press “Mode” when fresh air reading is complete. “Span cal” will appear.  


 At prompt, attach the PID’s inlet tube to the span gas tedlar bag using silicon tubing and open 
the valve on the tedlar bag.  The unit will recognize the gas and begin calibration. 


 Calibration will now occur. A “span is done” message will appear and will display a reading for 
the span gas concentration. The reading should be close to the span gas value (i.e., 100.0 
ppm when using 100 ppm isobutylene).When the “Remove gas” prompt reappears remove 
span gas. 


 Confirm that reading in ambient air is 0.0 ppm. 


 Instrument is now ready for use. 


Maintenance 


The sample drawn into the instrument passes over the lamp to be ionized.  Dust in the atmosphere 
can collect on the lamp and block the transmission of UV light.  This will cause a reduction in 
instrument reading.  This problem will be detected during calibration and the lamp should be cleaned 
on a regular basis in accordance with the instruction manual.  Humidity can cause two problems.  
When a cold instrument is taken into a warm moist atmosphere, the moisture can condense on the 
lamp.  Like dust this will reduce the available light.  Moisture in the air also reduces the ionization of 
chemicals and causes a reduction in readings. 


As the lamp ages, the intensity of the light decreases.  It will still have the same ionization energy, but 
the response will decline.  This will be detected during calibration and adjustments can be made.  
However, the lamp will eventually burn out.  Photoionization detectors are calibrated to a single 
chemical. 


Precautions 


Since the ability to detect a chemical depends on the ability to ionize it, the IP of a chemical to be 
detected must be compared to the energy generated by the UV lamp of the instrument.  There is a 
limit imposed by the components of air because the lamp cannot be too energetic or oxygen and 
nitrogen will ionize and interfere with the readings for contaminants.  The energy of lamps generally 
available are 8.3, 8.4, 9.5, 10.2, 10.6, 10.9, 11.4, 11.7 and 11.8 eV.  The lamp that is used will detect 
chemicals with ionization potential up to that of the lamps.  Since the ionization potential of 
trichloroethylene (TCE, the site contaminant of concern) is 9.45 eV, a 10.6 eV lamp will be utilized. 


Since an electric field is generated in the sample chamber of the instrument, radio-frequency 
interference from pulsed DC or AC power lines, transformers, generators, and radio wave transmission 
may produce an error in response. 
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Refer to the HASP for specifications on monitoring thresholds and resumption of work activities. 


References 


Rae Systems MiniRAE  Operator’s Manual 
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SOP S-02: AIR MONITORING -- COMBUSTIBLE 
GAS/OXYGEN/HYDROGEN SULFIDE MONITOR 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for field operations 
requiring the use of a combustible gas/oxygen/hydrogen sulfide monitor during implementation of 
field operations.  The monitor continuously and simultaneously monitors the level of ambient oxygen, 
hydrogen sulfide, and combustible gases.  Although the instrument may only display readings for one 
gas at a time, all three of the gases are continuously being monitored and an alarm will sound if any 
of the gases reaches a preset unsafe limit.  Combustible gases are displayed in percent of the lower 
explosive limit (LEL) in 1% increments, hydrogen sulfide in parts per million (ppm) in 1 ppm 
increments, and oxygen (OX) in percent by volume in 0.1 % increments. Information from the 
monitor is used to identify unsafe work areas (e.g., oxygen-deficient or explosive atmospheres) and 
establish control measures, such as levels of protection.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Combustible gas/oxygen/hydrogen sulfide monitor  


2. Pentane (25% LEL) calibration gas  


3. Flow regulator  


4. Replacement screens  


5. Oxygen sensors  


6. Hydrogen sulfide sensors  


7. Combustible gas sensors  


Procedure 


1. General 


For the purpose of this SOP, the Industrial Scientific Model ITX procedures will be addressed.  The 
user should read and understand the owner manual.  A copy of the owner's manual may be found in 
the instrument storage shipping case.  The operation of the instrument is menu driven.   


2. Operation 


 To switch the instrument on, press ON. Once the display stabilizes, the monitor is ready for 
use.  


 To check the LEL alarm setting, switch the display to the LEL mode and slowly turn the Z LEL 
adjustment in a clockwise direction until the alarm sounds.  When the alarm level is reached, 
turn the adjustment back and forth to observe the percent LEL at which the alarm is activated.  
Once the display is observed, turn the adjustment back to read zero.  The factory setting for 
the LEL alarm is 10%.  
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 To check the Hydrogen sulfide alarm setting, follow the same procedure above while turning 
the Z PPM adjustment.  The factory setting for the hydrogen sulfide alarm is 10 ppm.  


 To check the OX setting, observe the display reading after switching to OX mode, which should 
be 20.9% in normal room air.  Slowly turn the S OX adjustment in a counterclockwise 
direction until the low oxygen alarm setting is reached; then turn the adjustment back and 
forth to verify the setting.  After the low oxygen alarm is located, turn the S OX adjustment in 
a clockwise direction until the high oxygen alarm setting is reached and turn the adjustment 
back and forth to verify the setting.  Once both the high and low oxygen alarms settings have 
been verified, return the display to the original setting. The factory settings for the oxygen 
alarms are 19.5% for the low and 23.5% for the high.  


 After calibrating the instrument, the instrument is ready for use. Combustible gases, percent 
oxygen and hydrogen sulfide are constantly monitored. The display may be converted from 
oxygen to combustibles to hydrogen sulfide by depressing the push-buttons on the front of the 
cover. 


3. Calibration 


 The instrument should be recalibrated at start of each work day or when ambient reading will 
not go to zero or close to zero.  Record all calibration activities in the Field Equipment 
Calibration Log and Field Log Book. Always follow instructions provided with the instrument. 


 Only the hydrogen sulfide and LEL require zero calibration.  


 In clean air, switch the display to hydrogen sulfide mode and turn the Z PPM adjustment in a 
counterclockwise direction until the minus sign appears. Turn the Z PPM adjustment in a 
clockwise direction until the minus sign disappears and the display reads 000.  


 Switch the display to the LEL mode and proceed through the same steps while turning the Z 
LEL adjustment.  


 Switch the display to the LEL mode and attach the span gas (25% LEL pentane) to the monitor 
using the calibration cup.  


 Allow the gas to flow for approximately two minutes. With the gas flowing, adjust the S LEL 
control so the display reads the % LEL printed on the calibration gas cylinder to the nearest 
percent.  


 Repeat these steps using a known concentration of hydrogen sulfide and the S PPM 
adjustment.  


 Utilizing clean, ambient air adjust the S OX to read 20.9% oxygen.  If the oxygen content of 
ambient air is in question, calibration should be performed utilizing a calibration gas with a 
known percentage of oxygen in nitrogen. 


Maintenance 


1. Screen Replacement -To replace the stainless-steel screens which protect the sensors, remove the 
4 screws which hold the bezel and screens in place. Replace the screen if forced air cleaning does 
not remove the dust particles and dirt clogging the screen. Never use any type of solvent to clean 
the screen.  


2. Sensor Replacement Disassembly - To replace any of the sensors, the following sequence must be 
followed in order to access the sensors: (1) remove the bezel and screens, (2) remove the 
carrying strap and screws from each side of the case, (3) separate the two case halves, and (4) 
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turn the top half over and lay face down next to case bottom.  Disconnect the battery pack 
connector before replacing any sensors.  


3. Oxygen Sensor Replacement - Pull apart the two halves of the small black connector in the sensor 
leads, remove the two long #2 screws that go through the front of the case bottom and into the 
oxygen sensor retaining bracket.  Lift the oxygen sensor and bracket out of the instrument and 
ensure that the plastic mounting ring is still in place. Install the new sensor by following these 
steps in reverse.  Once the new sensor is installed the instrument will likely sound the high oxygen 
alarm.  The new sensor will require approximately 10 minutes to stabilize.  


4. Hydrogen Sulfide Sensor Replacement - The oxygen sensor must first be removed.  Once the 
oxygen sensor is removed, locate the three long #2 screws that extend through the case bottom 
and into the PC board and lift the PC board from the case bottom with the sensor attached.  
Remove the sensor by lifting it from the sockets that it is connected to via small pins.  Remove the 
small wire that shorts two of the terminals in the new sensor and insert it into the sensor board.  
Reassemble the remaining components of the instrument.  


5. Combustible Gas Sensor Replacement - The oxygen sensor must first be removed.  Once the 
oxygen sensor is removed, disconnect the LEL sensor from the regulator PC board by 
disconnecting the three circuit connectors.  Remove the two screws that fasten the LEL sensor to 
the case bottom.  Install the new sensor while ensuring that the sealing gaskets are properly 
installed.  Reassemble the remaining components of the instrument.  


Precautions 


The platinum filament, which is used to measure the concentration of combustible gases can be 
damaged by certain compounds such as silicones, halides, leaded gasoline, and oxygen-enriched 
atmospheres.  


The monitor does not provide a valid reading of the LEL or hydrogen sulfide concentration in oxygen-
deficient atmospheres.  


If any alarms sound, personnel should immediately cease all work operations and eliminate any 
ignition sources.  Refer to the HASP for specifications on monitoring and resumption of work activities.  


References  


Industrial Scientific Model ITX® Operator's Manual.  
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SOP S-03: MULTIPROBE WATER QUALITY METER 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for field operations 
requiring the use of a multiprobe water quality meter during collection of aqueous samples, including 
ground water, and monitoring well development.  The water quality meter is a multiprobe unit used to 
measure temperature, pH, dissolved oxygen, conductivity, oxidation reduction potential (ORP), and 
turbidity.  The multiprobe water quality meter can be used inside a monitoring well, in conjunction 
with a flow-through cell, or on individual water samples. 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Multiprobe water quality meter or equivalent (e.g., Horiba U-52)  


2. Deionized water  


3. pH buffer solutions  


4. Conductivity calibration solutions  


5. Turbidity standards  


6. Dissolved oxygen prepared solution 


7. ORP prepared standard 


Procedure  


1. General 


For the purpose of this SOP, the Horiba U-52 procedures will be addressed.  The user should read and 
understand the owner manual.  A copy of the owner's manual may be found in the instrument storage 
shipping case.  The operation of the instrument is menu driven.   


2. Operation 


To start the monitoring operation of the multiprobe water quality meter, press ON. Use the arrow keys 
to select the specific water quality parameter.  


3. Calibration 


The Horiba U-52 will be manually calibrated each day or a new Horiba will be received with a 
calibration certificate from the equipment rental company at the start of each day.  Calibration 
procedures for the Horiba U-52 are outlined below.   


 pH - Thoroughly rinse the sensors with deionized water twice and once with 7.0 pH buffer 
solution.  Completely fill the calibration cup with 7.0 pH buffer solution, place the multiprobe 
unit in the transparent calibration cup, and allow to stabilize.  Press the CALIBRATE key. Use 
the arrow keys to select pH then press ENTER.  Use the arrow keys to enter the appropriate 
pH number at measurement temperature for the pH 7 standard solution then press ENTER.  
Use arrow keys to select yes to save the calibration and press ENTER.  When the main screen 
reappears the calibration has been accepted.  Record the initial and final pH reading in the log 
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book.  Repeat these steps utilizing a 4.0 pH buffer solution if field readings are anticipated to 
be below pH 7.0 or a 10.0 pH buffer solution if field readings are anticipated to be above 7.0.  


 Conductivity -Thoroughly rinse the sensors with deionized water. Completely fill the 
transparent calibration cup with deionized water and attach to multiprobe. Select CALIBRATE.  
Use the arrow keys to select conductivity.  Enter 000 using the arrow keys and then press 
ENTER. Select yes to save the calibration.  Repeat these steps with prepared calibration 
solutions.  Record initial and final conductivity measurements in the log book.  


 Turbidity – Thoroughly rinse the sensors with deionized water, completely fill the calibration 
cup with deionized water (turbidity free) or prepared 0.0 NTU standard solution, set the 
multiprobe within the transparent calibration cup and place that within the opaque outer cup.  
Press CALIBRATE, select turbidity with the arrow keys, press ENTER, enter 0.0 using the arrow 
keys, select yes to save the calibration and press ENTER.  When the calibration has been 
confirmed repeat the procedure using a 8.0, 80, and 800 NTU standard and record all initial 
and final readings in the log book.  


 Temperature -The temperature sensor is calibrated at the factory and does not require field 
calibration.  


 Dissolved Oxygen – Rinse the sensors thoroughly with deionized water and fill the calibration 
cup in the prepared dissolved oxygen solution.  Press CALIBRATE, select dissolved oxygen with 
the arrow keys, press ENTER, enter the correct dissolved oxygen value based on the prepared 
solution using the arrow keys, select yes to save the calibration and press ENTER.  Record 
initial and final dissolved oxygen measurements in the log book. 


 Oxidation Reduction Potential (ORP) – Rinse the sensors thoroughly with deionized water and 
fill the calibration cup with the prepared ORP standard. Press CALIBRATE, select ORP with the 
arrow keys, press ENTER, enter the correct the ORP value based on current temperature, 
select yes to save the calibration and press ENTER.  Record initial and final ORP 
measurements in the log book. 


Record calibration activities in the Field Equipment Calibration Log and/or Field Log Book. 


Maintenance  


The electrodes present on the conductivity sensor may become tarnished over time and require 
polishing.  To service the conductivity sensor, polish the entire surface of the electrode using #400 
wet/dry sandpaper.  Clean the electrode with a brush and alcohol, rinse twice with deionized water, 
and allow to soak in tap water to equilibrate.  


The pH sensor should be periodically cleaned with a cotton swab and methanol.  Since the sensor is 
glass and can be easily scratched, at no time should an abrasive material be used to clean the sensor.  
After cleaning the sensor, rinse thoroughly with deionized water and soak in pH buffer for 
approximately ten minutes.  The electrolyte in the standard reference electrode should be periodically 
replaced by removing the sleeve, dumping out the old electrolyte, refilling with the 3.5 molar KCI 
solution saturated with silver chloride included in the maintenance kit.  When replacing the sleeve, 
point the sensor down until the sleeve just covers the O-ring, at which time the sensor should be 
pointed up and the sleeve pushed all the way into place.  If this does not force electrolyte through the 
porous Teflon junction readily, the junction should be replaced.  


Rinse the turbidity sensor with deionized water to remove loose residue.  Remove any remaining 
residue with a soft brush.  Remove the black lens retainer by unscrewing the black screw, clean the 
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lens with a non-abrasive cloth and alcohol, rinse the retainer and lens with deionized water, and 
reinstall the retainer.  


Precautions 


None 


References 


Horiba U-52 Operator's Manual.  
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SOP S-04: SUBSURFACE CLEARANCE 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for clearing an area of 
utilities and other potential subsurface hazards prior to drilling and other intrusive subsurface 
activities.  This work will be conducted using site knowledge and a combination of ground penetrating 
radar and radiodetection methods. 


Ground penetrating radar (GPR) systems produce cross-sectional images of subsurface features and 
layers by continuously emitting pulses of radar-frequency energy from a scanning antenna as it is 
towed along a survey profile.  The radar pulses are reflected by interfaces between materials with 
differing dielectric properties.  The reflections return to the antenna and are printed on a strip chart 
recorder or displayed on a video monitor as a continuous cross section in real time.  Since the electrical 
properties of metallic tanks, pipes, and wastes are distinctly different from soil and backfill materials, 
metallic targets produce dramatic and characteristic reflections.  Fiberglass, plastic, concrete, and 
terra-cotta targets as well as subsurface voids, rock surfaces, soil type changes and 
concentrations of many types of non-metallic wastes also produce recognizable, but less dramatic 
reflections. 


Radiodetection methods include: (a) CAT & Genny pipe and cable location system; and (b) a 
Radiodetection RD400 digital PDL-2 cable and pipe locator and RD433HCTx-2 transmitter.  The 
CAT & Genny detects any electrically conductive materials by creating an electromagnetic field with 
a transmitting coil.  The field strength is measured by a receiving coil at a fixed separation from the 
transmitter.  As the instrument is swept along the ground surface, subsurface conductive bodies distort 
the transmitted field.  The change in field strength is sensed by the receiver, setting off an audible 
alarm.  The RD400/RD433 can be directly coupled to exposed portions of a pipe, or indirectly 
(inductively) to a subsurface metallic utility of known location/orientation.   RD433 transmitter 
produces an electromagnetic field around the metallic utility at a frequency selected by the operator 
(512 Hz, 8 kHz, 33 kHz, or 65 kHz), which is received at the ground surface by the PDL-2 locator.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Geophysical Survey Systems, Inc. (GSSI) Subsurface Interface Radar (SIR)-2 or SIR-2000 GPR 
digital control unit with a liquid crystal display and an internal hard drive, and a 500 or 200 
megaHertz scanning antenna, depending on site conditions. 


2. Radiodetection CAT & Genny Pipe and Cable Locator 


3. Radiodetection RD400 digital PDL-2 Pipe and Cable Locator and RD433HCTx-2 transmitter 


4. Spray Paint 


5. Wire-Stem Vinyl Flags 


Procedure  


The following procedure shall be adhered to for clearing an area of utilities and other potential 
subsurface hazards prior to drilling and other intrusive subsurface activities: 
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1. Contact New Jersey One-Call service (1-800-272-1000) to identify utility lines entering the 
property.  


2. Contact property owner and obtain site drawings/maps/blueprints showing buried utilities, pipes, 
underground storage tanks, and other potential subsurface hazards.  


3. Walk property with property owner and discuss possible drilling and excavation locations and 
potential access problems or subsurface hazards.   


4. Use information from above to select specific sites for drilling/excavation.  


5. Before drilling or excavation begins, a private utility locator will survey for underground utilities 
and structures the area within a 10-foot diameter of the proposed subsurface exploration point.  
GPR and/or pipe and cable locators capable of penetrating to a depth of at least 6 feet will be 
used.  Potential drilling sites with suspected subsurface metal present will be avoided, and a new 
location at least five feet away will be similarly cleared.  


6. If GPR or radiodetection targets are identified, they will marked on the ground surface using wire-
stem vinyl flagging and/or semi-permanent spray paint. 


7. Drilling will proceed at a location only after clearance has been completed.  


Maintenance 


Not Applicable.  


Precautions 


Refer to the HASP for appropriate health and safety precautions and to SPI 27- Subsurface and 
Overhead Clearance. 


References 


NJDEP, 2005. NJDEP Field Sampling Procedures Manual 
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SOP S-05: FIELD EQUIPMENT DECONTAMINATION 


Scope and Application  


This Standard Operating Procedure describes the procedures to be followed for decontaminating 
sampling equipment used during field activities. Sampling equipment must be decontaminated 
following each use to prevent cross-contamination.  This SOP is based on the technical requirements 
described in the NJDEP’s "Field Sampling Procedures Manual (August 2005)", the New Jersey 
"Technical Requirements for Site Remediation (N.J.A.C. 7:26E, July 2005)", and the USEPA Region II 
“Low Stress Groundwater Sampling Protocol” (March 1998).  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials  


1. Plastic sheeting  


2. 5-gallon buckets 


3. Tap water.  Before the start of the sampling program, identify the source(s) for the water to be 
used in equipment decontamination (e.g., bottles and/or a public water supply system).  The 
chosen water will be of drinking water quality  


4. Demonstrated analyte-free distilled and deionized water (ASTM Type II)  


5. Isopropyl alcohol (or similar) for solvent-rinse step 


6. Laboratory grade non-phosphate detergent (e.g., Alconox)  


7. Aluminum foil  


8. Scrub brushes and test tube brush 


9. Spray bottles 


10. 10 gallon tubs 


Procedure 


Submersible Groundwater Pumps 
Non-disposable sampling equipment, including the pump housing, individual interior parts, and 
support cables/wires which contact the sample, will be decontaminated thoroughly each day before 
use (daily decon) and after each well is sampled (between-well decon). Dedicated, in-place pumps and 
tubing will be thoroughly decontaminated using the procedures outlined below prior to their initial use.  


1. “Method A” Decon Steps – For pumps able to be disassembled 


 Place plastic sheeting on the ground near decon stations. 


 Disassemble pump and place pump components and other non-disposable sampling 
equipment on plastic sheeting (Station A1). 


 Pre-rinse: Rinse each pump component and other non-disposable sampling equipment in a 5-
gallon bucket containing 4 gallons of tap water (Station A2) by immersing each item and 
scrubbing with a brush dedicated to Station A2..  







Quality Assurance Project Plan Revision 9 22 of 58 
Revision Date – December 2017 
OU1 TCE Groundwater, OU2, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey 
 


 


 Transfer items from Station A2 to a 5-gallon bucket containing 4 gallons of a non-phosphate 
detergent (e.g., Alconox) and tap water solution (Station A3).  Detergent should be used 
sparingly in preparation of solution. 


 Wash: Scrub items in Station A3 (Alconox/tap water solution) with large scrub brushes and 
test tube brushes (dedicated to Station A3) for several minutes. 


 Transfer items from Station A3 to a 5-gallon bucket containing 4 gallons of tap water (Station 
A4).    


 Rinse (Scrub): Rinse each item in Station A4 for several minutes by immersing the items and 
scrubbing with a brush dedicated to Station A4. 


 Rinse (Spray):  Rinse each item from Station A4 by liberally spraying with tap water from a 
spray bottle (Station A5).   


 DI Rinse (Spray):  Rinse each item from Station A5 by liberally spraying with 
distilled/deionized water (Station A6). 


 Solvent Rinse (Spray):  Rinse each item from Station A6 by liberally spraying with selected 
solvent (e.g., isopropyl alcohol) from a spray bottle (Station A7).   


 Place 2nd piece of plastic sheeting on the ground (Station A8). 


 Place clean items from Station A7 on plastic sheeting to air dry for 5 minutes. 


 DI Rinse (Spray):  After they have dried, rinse each item from Station A8 by liberally spraying 
with distilled/deionized water (Station A9). 


 Place 3rd piece of plastic sheeting on the ground (Station A10). 


 Place clean items from Station A9 on plastic sheeting to air dry for 5 minutes. 


 Once air dried, wrap sampling equipment with aluminum foil or other protective covering until 
next use. 


2. “Method B” Decon Steps – For pumps unable to be disassembled  


 Place plastic sheeting on the ground near decon stations. 


 Place pump and other non-disposable sampling equipment on plastic sheeting (Station B1). 


 Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of potable water (Station 
B2) for 5 minutes and flush other equipment with potable water for 5 minutes.  


 Transfer items from Station B2 to a deep basin containing 8 to 10 gallons of a non-phosphate 
detergent (e.g., Alconox) and tap water solution (Station B3).  Detergent should be used 
sparingly in preparation of solution. 


 Wash: Operate pump in Station B3 for 5 minutes and flush other equipment with fresh 
detergent solution for 5 minutes. 


 Transfer items from Station B3 to a deep basin containing 8 to 10 gallons of tap water (Station 
B4).    


 Rinse: Operate pump in Station B4 for 5 minutes and flush other equipment with potable 
water for 5 minutes.   


 Transfer items from Station B4 to a deep basin containing 8 to 10 gallons of distilled/deionized 
water (Station B5). 
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 Rinse:  Operate pump in Station B5 to pump out 1 to 2 gallons of this rinse water.  


 Transfer items from Station B5 to a deep basin containing enough of the selected solvent such 
as isopropyl alcohol (Station B6) to cover the pump intake. 


 Solvent Rinse:  Operate pump in Station B6 to pump out 1 to 2 gallons of this solvent rinse.  


 Place 2nd piece of plastic sheeting on the ground (Station B7). 


 Place clean items from Station B6 on plastic sheeting to air dry for 5 minutes. 


 Transfer items from Station B7 to a deep basin containing 8 to 10 gallons of distilled/deionized 
water (Station B8). 


 Final Rinse:  Operate pump in Station B8 to pump out 1 to 2 gallons of this final rinse water.  


 Place 3rd piece of plastic sheeting on the ground (Station B9). 


 Place clean items from Station B8 on plastic sheeting to air dry for 5 minutes. 


 Once air dried, wrap sampling equipment with aluminum foil or other protective covering until 
next use. 


Soil Sampling Equipment 
1. Soil sampling equipment such as splitspoon samplers will either be decontaminated using a 


detergent and tap water wash (using brushes to remove adhered materials), a tap water rinse, a 
distilled/deionized water rinse or by stream cleaning.   


2. Stainless-steel sampling implements that may be used to transfer soils to sample jars will be 
decontaminated using a detergent and tap water wash (using brushes to remove adhered 
materials), a tap water rinse, a distilled/deionized water rinse then allowed to air dry.  Such 
cleaned implements will then be wrapped in aluminum foil until ready for use. 


Heavy Equipment and Monitoring Well Construction Materials  
1. Well casings/screens that do not arrive sealed in plastic by the manufacturer will be manually 


scrubbed and steam cleaned just prior to installation to ensure that all oils, greases and waxes 
have been removed. Such cleaned casings/screens will be rested on clean polyethylene sheeting 
until use, whereas, the casings/screens sealed in plastic will remain sealed until the time of 
installation.  


2. Heavy equipment such as drill rigs, downhole drilling tools, and backhoes that come in contact 
with the soil will be steam-cleaned before use and between locations.  


3. This procedure will include a high-pressure hot water wash, a high-pressure hot water rinse, and 
air drying.  


4. If this procedure is insufficient to clean the heavy equipment, the equipment will be washed with 
detergent and scrubbed with brushes in addition to the steam cleaning.  


5. For drilling, the support vehicle has the capability of acting as a decontamination facility and may 
be used as such. Runoff from the steam cleaning process will be collected and transferred to a 
central holding area on site for subsequent characterization and disposal.  


Field instrumentation  
1. Field instrumentation for water quality measurements (e.g., water quality meters) will be rinsed 


with distilled/deionized water after each use.  
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Maintenance  


Not Applicable.  


Precautions  


Decontaminated equipment should be kept in such condition until needed.  


Refer to the HASP for appropriate health and safety precautions. 


References 


NJDEP, 2005. Field Sampling Procedures Manual. 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)  


USEPA, 1989. Region II CERCLA Quality Assurance Manual. Revision 1.  
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SOP S-06: SAMPLING OF PUBLIC AND PRIVATE WATER 
SUPPLY WELLS 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for collection of ground 
water samples from public or private water supply wells.  This procedure applies to the collection of 
ground water samples from residential wells (typically single-unit dwellings without a public water 
connection), agricultural irrigation wells, industrial potable or non-potable water supply wells, and 
public water supply wells.  


This SOP is based on the technical requirements described in the NJDEP guidance document "Field 
Sampling Procedures Manual (August 2005)" and the New Jersey "Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E, July 2005)". Use of the SOP will provide samples for analytical data for 
use in site characterizations, risk assessments, and evaluation of remedial alternatives.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Garden hose  


2. Tool kit  


3. Sample containers and labels 


4. Buckets with lids 


5. Shallow stainless steel pan.  


6. Garbage bags and paper towels/rags to clean area after sampling if necessary 


7. Potable Well Sampling Form 


8. Indelible ink pen 


9. Flashlight (for accessing areas with poor lighting, e.g., basement spigots) 


Procedure 


1. Solicit information from the property owner regarding the well construction details including, but 
not limited to, location, diameter, total depth, depth to bedrock (if applicable), date of installation, 
type of pump used, and if there are any water treatment systems (and reason for treatment) and 
record on the Potable Well Sampling Form.  


2. Sketch the layout of the property on the Potable Well Sampling Form, including the well location (if 
known), main structures on the property, locations of sample(s) (e.g., exterior spigot, faucet in 
kitchen, etc.), orientation to nearby roads, etc. 


3. If a private well has a treatment system and the work plan specifies collection of a water sample 
both before and after the treatment system, the tap/spigot after the treatment system should be 
purged and sampled first. A sample can then be collected from the tap/spigot before the treatment 
system. 
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4. Locate a tap within the residence, if possible (e.g., tap at the kitchen sink) that is piped after 
treatment (if a treatment system exists and a post-treatment sample is specified for collection in 
the work plan).  If access is not given to sample a tap within the residence, locate a spigot 
outside.  If the tap has an aerator, remove aerator prior to purging with the approval of the 
resident.  


5. Open the tap and let it run for a full 15 minutes. If the tap is a split-temperature faucet, cold water 
should be used. At some locations, it may be necessary to purge the system through a garden 
hose to drain the large volume of water to an acceptable discharge point (generally outside of the 
house or into buckets if a hose cannot be led outside).  


6. If the sample is to be collected from a well, such as a public water supply well, that has been 
continually discharging, it is not necessary to run water through the tap (or sample port if the well 
head is so equipped) for the full 15 minutes; a 1 minute purge is sufficient in this case. 


7. Collect the sample after 15 minutes of purging the well (or 1 minute if the well is continuously 
pumping).  If the well has been purged through a garden hose, disconnect the garden hose and fill 
sample jars directly from the tap. If there is insufficient room beneath the tap to place the sample 
containers, place a decontaminated shallow stainless steel pan beneath the tap and fill the pan. 
This water can then be transferred to the sample containers. Reduce the flow from the tap to a 
minimum while maintaining a continuous stream to collect the VOC sample.  


8. If the well has a treatment system and the work plan specifies collection of a pre-treatment 
sample, proceed to the location where a pre-treatment sample can be collected. Often times this is 
from a spigot on or near the pressure tank where the well water is piped into the building (e.g., 
basement, utility closet), however the resident may be aware of other taps in the residence that 
are piped to bypass the treatment and may provide easier physical access for collecting the pre-
treatment sample. If a resident indicates that such a tap exists, the sampler should attempt to 
view the piping of the system where the untreated well water enters the home and confirm that 
the pipe leading to the untreated tap does in fact bypass the treatment system.  


9. Once the pre-treatment sampling location has been determined, follow the same procedure as was 
completed at the post-treatment location, but the water from this tap should be run for a 
minimum of 1 minute to purge the location if a post-treatment location was purged during this 
sampling event. A longer purge time will not be needed because the purging of the after-
treatment location will have purged the system. If only a pre-treatment sample is being collected, 
purge the location for 15 minutes.   


Maintenance 


Not applicable.  


Precautions  


Refer to the HASP for appropriate health and safety precautions.  


References  


NJDEP, August 2005, Field Sampling Procedures Manual. 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)  
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SOP S-07: WATER LEVEL AND WELL DEPTH 
MEASUREMENTS 


Scope and Purpose 


The purpose of this Standard Operating Procedure is to define protocols for measuring water level and 
well-depths in ground water monitoring wells. This SOP is based on the technical requirements 
described in the NJDEP’s "Field Sampling Procedures Manual (August 2005)" and the New Jersey 
"Technical Requirements for Site Remediation (N.J.A.C. 7:26E, July 2005)".  Use of this SOP will 
provide data for the following uses: site characterizations, risk assessments, remedial investigation, 
remedial action and the evaluation of remedial alternatives.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Water-level indicator instrument with cable measured at 0.01 foot increments (length of cable 
should exceed total depth of wells to be measured)  


2. Plastic sheeting  


3. Folding ruler or pocket steel tape  


4. Field log book  


5. Photoionization detector (PID)  


Procedure 


1. Preliminary Steps 


 Prior to mobilizing to the Site, obtain the top of casing elevation for all well points and record 
to the nearest 0.01 feet in the field log book 


 Locate the well and verify its position on the site map.  Record whether positive identification 
was obtained, including the well number and any identifying marks or codes contained on the 
well casing or protective casing.  


 Remove the well cap and check for organic vapors using a PID.  


 Record observations and remarks regarding the completion characteristics and well condition, 
such as evidence of cracked casing or surface seals, security of the well (locked cap), and 
evidence of tampering.  


 Keep equipment and supplies protected from contamination.  


 Keep the water level indicator probe in its protective case when not in use.  


2. Operation 


 Remove the water level indicator probe from the case, turn on the sounder, and test check the 
battery and sensitivity scale by pushing the red button. Adjust the sensitivity scale until you 
can hear the buzzer. 
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 Rinse the probe head and the lowermost 1 foot of the cable with deionized water and dry with 
a clean paper towel. 


 Slowly lower the probe and cable into the well, allowing the cable reel to unwind. Continue 
lowering until the meter buzzes.  


 Very slowly, raise and lower the probe by small increments until the point is reached where 
the meter just begins to buzz.  Mark the water depth measurement by grasping the cable with 
the thumb and forefingers where the cable meets the top of the casing (at the measuring 
mark or notch if one is present). Record the gauged depth to the nearest hundredth of a foot 
(0.01 increments).  


 To measure the well depth, turn off the sounder (which will engage continuously as the probe 
moves through the water column) and continue to lower the probe into the well until slack is 
noted in the cable.  Very slowly raise and lower the cable until the exact bottom of the well is 
"felt".  Mark the well depth measurement by grasping the cable with the thumb and 
forefingers where the cable meets the top of the casing (at the measuring mark or notch if one 
is present). Record the total depth to the nearest hundredth of a foot (0.01 increments). 


 Withdraw the cable and probe, and decontaminate with deionized water and a clean paper 
towel.  


3. Data Recording  


 Record the depth to water and depth to bottom in the field log book. Compare the measured 
depth to bottom to the total depth in the well log to confirm that the bottom has not silted in 
or otherwise been compromised resulting in a deviation from the expected depth. 


Maintenance  


Check the batteries of the water level indicator each time the instrument is used.  


Precautions  


Refer to the HASP for appropriate health and safety precautions.  


References 


NJDEP, 2005. Field Sampling Procedures Manual. 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)   
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SOP S-08: FIELD ANALYSIS OF FERROUS IRON (IRON2+) 
AND CARBON DIOXIDE 


Scope and Purpose 


The purpose of this Standard Operating Procedure (SOP) is to define the protocol for conducting field 
analysis of ferrous iron and carbon dioxide on water samples using field test kits. Data generated from 
the use of this SOP may be used to support the following activities:  site characterization, risk 
management, remedial investigation, remedial action, and evaluation of remedial alternatives. 


Materials 


1. Ferrous iron field test kit (e.g., Hach Iron (Ferrous) Color Disc Test Kit) 


2. Carbon dioxide field test kit (e.g., Hach Carbon Dioxide Test Kit, Model CA-23) 


3. Groundwater purge and sampling log and/or field log book 


Procedure 


Ferrous iron and carbon dioxide will be measured in the field using field test kits from Hach Company 
or equivalent.  The procedures detailed in this section are based on the Hach DR 900 Multiparameter 
Handheld Colorimeter with 25-mL Ferrous Iron Reagent Powder Pillows and Hach Carbon Dioxide Test 
Kit, Model CA-23.  If an equivalent field test kit is used, the manufacturer’s specifications for that kit 
should be substituted for this procedure. 


When using the Hach DR 900 Multiparameter Handheld Colorimeter with 25-mL Ferrous Iron Reagent 
Powder Pillows to measure ferrous iron, the following procedure will be used: 


1. Start program 255 Iron, Ferrous. 


2. To prepare the blank, fill a sample cell with 10 mL of sample. 


3. To prepare the sample, fill a mixing cylinder to the 25-mL line with the sample water. 


4. Add the contents of one (1) Ferrous Iron Reagent Powder Pillow to the mixing cylinder. An orange 
color shows if ferrous iron is present in the sample. 


5. Close the cylinder. Invert the cylinder several times to mix. Undissolved powder does not affect 
accuracy. 


6. Wait three (3) minutes for full color development (an orange color will develop if ferrous iron is 
present). 


7. After three minutes, clean the blank sample cell with a lint-free cloth and insert into the cell 
holder. 


8. Push ZERO. The display will show 0.00 mg/L Fe+2. 


9. Fill a second sample cell with 10 ml of the reacted prepared sample. 


10. Clean the prepared sample cell with a lint-free cloth and insert into the cell holder. 


11. Push READ. Results show in mg/L Fe+2. Record the result on the groundwater purge and sampling 
log or in the field log book. 


When using the Hach Carbon Dioxide Test Kit, Model CA-23 to measure carbon dioxide, the following 
procedure will be used: 
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Low Range 


1. Fill the mixing bottle to the 23-mL mark with water sample. NOTE: If the sample turns pink, 
carbon dioxide is 0 mg/L. There is no need to continue. 


2. Add one drop of Phenolphthalein Indicator Solution to the sample. 


3. Add the Sodium Hydroxide Solution drop by drop to the sample. Count each drop as it is added. 
Swirl the bottle to mix after each drop is added. Continue adding drops until a light pink color 
forms and persists for 30 seconds. 


4. Each drop of Sodium Hydroxide Solution used equals 1.25 mg/L carbon dioxide. Record the result 
on the groundwater purge and sampling log or in the field log book. 


Medium Range 


1. Fill the mixing bottle to the 15-mL mark with water sample. 


2. Add one drop of Phenolphthalein Indicator Solution to the sample. 


3. Add the Sodium Hydroxide Solution drop by drop to the sample. Count each drop as it is added. 
Swirl the bottle to mix after each drop is added. Continue adding drops until a light pink color 
forms and persists for 30 seconds. 


4. Each drop of Sodium Hydroxide Solution used equals 2 mg/L carbon dioxide. Record the result on 
the groundwater purge and sampling log or in the field log book. 


High Range 


1. Fill the plastic measuring tube level full with the water to be tested. Transfer to the mixing bottle 
by placing the mixing bottle over the tube and then turning the bottle right side up. 


2. Add one drop of Phenolphthalein Indicator Solution to the sample. 


3. Add the Sodium Hydroxide Solution drop by drop to the sample. Count each drop as it is added. 
Swirl the bottle to mix after each drop is added. Continue adding drops until a light pink color 
forms and persists for 30 seconds. 


4. Each drop of Sodium Hydroxide Solution used equals 5 mg/L carbon dioxide. Record the result on 
the groundwater purge and sampling log or in the field log book. 


Maintenance  


Not applicable. 


Precautions  


Refer to the HASP for appropriate health and safety precautions.  


References 


Hach Company. 2013. Iron, Ferrous; 1, 10-Phenanthroline Method, Method 8146. Edition 8. April. 


Hach Company. 1985. Carbon Dioxide Test Kit, Model CA-23, Cat. No. 1436-01. 
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SOP FLD-01: PERMANENT MONITORING WELL 
INSTALLATION 


Purpose and Scope 


The purpose of this Standard Operating Procedure (SOP) is to provide technical guidance for the 
installation and development of permanent ground water monitoring wells.  This SOP also provides a 
list of the materials that will be used in the design and construction of overburden and bedrock 
monitoring wells.  


All drilling and well installation activities will be performed under the direct supervision of a New 
Jersey Licensed Well Driller.  The driller will ensure all required drilling and well installation permits are 
procured from the NJDEP prior to mobilizing. 


The actual depth and screen length of each monitoring well will depend on the location where the well 
is being installed.  Target depths and screen lengths will be will be defined in the project-specific work 
plan.  Because the depth to bedrock in the valley is highly variable, the depth of each well completion 
will be evaluated at the time of drilling.  Wells screened in the bedrock will be double-cased.  Under no 
circumstances will the screened interval of a monitoring well intersect both the overburden and 
bedrock materials. 


This SOP is based on the technical requirements described in the NJDEP’s "Field Sampling Procedures 
Manual” (August 2005), the New Jersey “Well Construction and Maintenance; Sealing of Abandoned 
Wells” (N.J.A.C. 7:9D, April 2007), and the New Jersey "Technical Requirements for Site Remediation 
(N.J.A.C. 7:26E, July 2005)". 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Equipment and Materials  


1. Drilling 


 Drilling Rig (air-rotary, air-hammer, mud rotary, hollow-stem auger, sonic, or dual rotary, if 
necessary) 


 Surface casing 


 Temporary bottom plug 


 Bentonite for grout (pure, additive-free powdered bentonite) 


 Cement-Bentonite Grout prepared according to the NJAC 7:9-2.9.  


2. Well Installation  


 Polyvinyl chloride (PVC), Schedule 40, minimum 2-inch ID, flush-threaded well riser: 
alternatively, stainless-steel riser 


 PVC, Schedule 40, minimum 2-inch ID, flush-threaded, factory slotted well screen: 
alternatively, stainless-steel screen  


 PVC or stainless steel bottom cap, threaded to match the well screen 
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 Centering guides (if used). Same material as the casing, except stainless steel may be used in 
lieu of PVC.  


 Clean silica sand, provided in factory-sealed bags, well-rounded, containing no organic 
material, anhydrite, gypsum, mica, or calcareous material; primary (coarse -e.g., Marie #2) 
filter pack, and secondary (fine -e.g., Morie #00) filter pack. Grain size determined based on 
sediments observed during drilling. 


 Bentonite seal: High grade bentonite pellets or chips  


 Bentonite for grout: High grade bentonite 


 Cement-Bentonite Grout: Prepared according to the NJAC 7:9-2.9 Table 2  


 Outer carbon steel casing.  If the well is installed as a stickup well, the portion the outer 
casing that extends above grade will serve as protective casing with heavy duty locking cover, 
painted with epoxy paint for rust protection and protected by an industrial lock.  


 If the well is to be flush mounted, a flush-mount protective casing will be installed that has 
Morrison 9-inch or 12-inch manhole cover or equivalent; rubber seal for cover; heavy duty 
locking cap on permanent isolation casing.  


3. Development  


 Surge block  


 Pump and associated development equipment  


 Calibrated water quality meters to measure pH, temperature, specific conductance, oxidation-
reduction potential (Eh), and dissolved oxygen of development water  


 Containerization for water produced from well  


Procedures and Guidelines  


1. Drilling 


Boreholes for the monitoring wells may be drilled in several stages.  Hollow-stem auger drilling and 
sonic drilling procedures are detailed below.   All drilling and well installation activities will be 
performed under the direct supervision of a New Jersey Licensed Well Driller.  The driller will ensure all 
required drilling and well installation permits are procured from the NJDEP prior to mobilizing. 


Hollow Stem Auger Drilling  
 Hollow stem auger drilling techniques may be used to drill geotechnical boreholes or for 


drilling the portion of the borehole in which the isolation (outer) casing is placed.  A minimum 
of 4.25-inch inside diameter (ID) HSA will be used to drill boreholes.  


 Drilling equipment will be decontaminated before drilling in accordance with the procedures 
detailed in SOP S-5.  


 The use of water or other fluid to assist in hollow stem drilling is to be avoided.  


 The bit of the auger is placed at the ground surface and then turned with the drilling rig. To 
collect subsurface soil samples, the use of a continuous sample barrel, a split spoon, or thin-
walled sampler will be utilized.  The continuous sample barrel will be positioned to collect soil 
just in front of the auger bit and advanced as the auger advances.  This will collect a 
continuous core during drilling. For the split spoon or thin-walled sampler, the auger is 
advanced to the top of the sampling depth, and the sample is collected from below the auger 
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head. The split-spoon sampler is advanced by being pushed or if geotechnical information is 
needed, through repeated blows from a 140-or 300-pound hammer dropped from a height of 
30 inches. Thin-walled tube samplers are advanced by pressing down on the rods with the 
weight of the drilling rig.  


 Subsurface soil samples will be collected at selected intervals for geotechnical analysis and/or 
lithologic classification.  Soil sampling procedures are detailed in SOP FLD-5.  


 The borehole will be advanced until the top competent bedrock is encountered, or until auger 
refusal occurs.  


 For the purpose of double casing bedrock monitoring wells, the borehole will be extended a 
minimum of 10 feet into competent bedrock for correct seating.  


 Excess soil cuttings will be containerized at a convenient location away from the working area.  
Soil may be stored on plastic sheeting and containerized at the completion of activities at well 
pairs.  


 Decontamination fluids generated during drilling activities will be managed as detailed in 
Investigation Derived Waste Plan. 


Sonic Drilling  
 A seven-inch core barrel and eight-inch override casing will be used to core through 


overburden material and into weathered bedrock  


 Drilling equipment will be decontaminated before drilling in accordance with the procedures 
detailed in SOP S-5.  


 Ten-foot long cores of overburden and bedrock materials will be collected from the surface 
into weathered bedrock. 


 Drilling will continue into the bedrock using a four-inch core barrel. 


 Ten-foot cores of bedrock materials will be collected down to the total depth. 


 After the advancement of the 4-inch or 6-inch core barrel over two 10-foot intervals, 6-inch or 
8-inch casing will be driven to the top of the open hole interval. 


Bedrock Drilling  
 Bedrock monitoring wells will be double-cased, and will consist of a surface isolation steel 


casing, and a PVC inner casing.  


 The bit, drill rods, and other borehole rotary drilling equipment will be decontaminated prior to 
the initiation of drilling and between each borehole location, in accordance with the 
decontamination procedures detailed in SOP S-5.  


 Two methods of surface casing may be used depending upon the drilling method chosen.  The 
procedures for each are listed below. 


Permanent set surface casing 
 The borehole will be initially advanced into bedrock for a minimum of 10 feet using sonic, 


hollow-stem auger, air rotary or air hammer drilling methods.  For the installation of 
extraction or recovery wells, the borehole will be of sufficient diameter (minimum of 10 
inches) to allow the installation of a 6-inch diameter surface casing into the borehole.  For the 
installation of monitoring wells, the borehole will be of sufficient diameter (minimum of 6 
inches) to allow the installation of a 2-inch diameter surface casing into the borehole.   
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 Once the borehole is drilled to at least 10 feet into the bedrock, the surface casing is installed 
per the procedure below.  


- Surface casing will be constructed of 6-inch ID steel with a minimum wall thickness of 
0.20 inches.  


- Casing lengths will be welded or connected by threaded connections sealed with Teflon 
tape. The steel casing and threaded couplings must be free of paint, varnish, or coatings 
of any kind, both inside and outside.  Threaded connections must be free of oils or grease.  
Welding of the casing is permissible provided that the welds meet the Standards of the 
American Welding Society.  


- Permanent surface casing will be placed in the bottom of the borehole and grouted in 
place. Using a tremie pipe, the annular space outside of the surface casing will be filled 
from the bottom of the well to the ground surface.  


- After the surface casing installation; the grout will be allowed to set for at least 18-24 
hours before drilling proceeds. Water in the surface casing will be removed before drilling 
resumes to minimize potential cross-contamination.  


- Excess soil cuttings will be containerized at a convenient location away from the working 
area. Soil may be stored on plastic sheeting and containerized at the completion of 
activities at well pairs.  


- Decontamination fluids generated during drilling activities will be managed as detailed in 
Investigation Derived Waste Plan. 


Temporary set surface casing 
The temporary surface casing will be driven during the drilling process.  The dual tube method 
will drive the outer casing and inner sampling casing simultaneously. Once the depth has been 
reached for the outer surface casing, the inner casing will be replaced with another dual tube 
set to continue drilling.  The inner diameter of the casing shoe will be sufficient in size to allow 
the advancement of an additional casing to final borehole depth. 


2. Monitoring Well Installation  


 After the surface casing is installed and the grout set, sonic, air-rotary, air-hammer or mud 
rotary drilling will continue advancing the borehole into competent bedrock below the surface 
casing. The borehole will be advanced to the target depth.  


 If geophysical logging and packer testing will be conducted in the bedrock borehole, these 
activities will occur as soon as possible after the borehole has been advanced to the target 
depth.  If geophysical logging and packer testing are completed, the results will be used to 
select an appropriate zone to install a well screen to complete the bedrock monitoring well 
installation.  The total depth of wells that are not in boreholes tested by geophysics or packer 
tests, will be determined based on field observations and knowledge of local hydrogeolgic 
conditions.  


 If the selected zone is above the bottom of the borehole, a bentonite-cement slurry will be 
used to backfill the lower portion of the borehole to within 1 foot of the intended well screen 
bottom. The bentonite slurry will be allowed to set prior to installation of well materials.  
Approximately 1 foot of clean sand will be placed on top of the backfill material to return the 
borehole bottom to the proper depth for well installation.  
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 A section of well screen with a bottom cap and riser casing will be joined and lowered to the 
bottom of the borehole (backfilled if necessary). Centering guides, if needed, will be placed at 
approximate 25-ft intervals around the well riser casing, at the base of the screen, and 5 feet 
above the top of the well screen.  The length of screen will be determined in the field based on 
field observations and the objectives of the well. 


 A primary sand pack consisting of clean silica sand will be placed around the well screen. The 
sand filter pack will be designed such that the selected well screen will retain 90% of the sand. 
The sand will be placed into the borehole at a uniform rate in a manner that will allow even 
placement of the sand pack. During placement of the sand, the position of the top of the sand 
will be continuously sounded using a weighted tape measure.  


 The primary sand pack will be extended from the bottom of the well screen to a minimum 
height of 2 feet above the top of the well screen. A secondary sand pack (e.g., Morie #00 or 
equivalent) will then be installed to a minimum of 2 feet above the primary sand pack.  


 A bentonite seal at least 2-feet thick will be placed above the sand pack.  The seal will be 
placed into the borehole in a manner that will prevent bridging.  The position of the top of the 
bentonite seal will be verified using a weighted tape measure.  A hydration period of at least 
30 minutes will be allowed following installation of the bentonite seal.  


 Above the bentonite seal is placed, the annular space between the borehole and the well 
casing will be filled with cement-bentonite grout. The cement-bentonite grout will be installed 
continuously in one operation from the top of the bentonite seal to the ground surface. The 
cement-bentonite grout will be installed through a tremie pipe. If temporary surface casing 
was set, the casing will be removed during the grouting process. 


3. Monitoring-Well Completion  


 For above grade monitoring well completion, the surface casing will be used as the protective 
casing. The surface casing will be finished 2 to 3 feet above grade and fitted with a locking 
steel cap.  A concrete pad will be installed around the protective casing and the concrete will 
be sloped away from the casing.  The concrete pad will extend at least 6 inches below the 
ground surface.  


 For flush mount monitoring well completions, a curb box (manhole cover -Morrison or 
equivalent) with a rubber-sealed cover and drain will be installed. The top of the curb box will 
be positioned flush or about 1 inch above grade.  A square or circular concrete pad, minimum 
1.0 foot per side, will be installed as a concrete collar surrounding the curb box cover, and will 
slope uniformly downward to the adjacent grade.  The curb box and installation thereof will be 
of sufficient strength to withstand normal vehicular traffic if installed in a driveway or 
roadway.  The concrete pad will extend at least 6 inches below the ground surface  


 A locking cap will be placed on the top of the well casing and secured with a lock.  Each well 
will be labeled on the exterior of the locking cap with a metal stamp indicating the permanent 
number.  A well completion diagram will be prepared to document the well specification 
details.  


 Upon completion the well, the driller will submit to the state a completed Form A, “As Built 
Construction Certification”. 


 The as-built well location and top of casing elevation will be surveyed by a New Jersey 
Licensed Surveyor and reported to the State in a completed Form B, "Location Certification". 
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Maintenance 


None. 


Precautions 


Refer to the HASP for appropriate health and safety precautions.  


References 


NJDEP, 2005. Field Sampling Procedures Manual. 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)  


New Jersey Well Construction and Maintenance; Sealing of Abandoned Wells (N.J.A.C. 7:9D, April 
2007) 
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SOP FLD-02: MONITORING WELL DEVELOPMENT 


Purpose and Scope 


The purpose of this Standard Operating Procedure (SOP) is to provide technical Guidance for the 
development of permanent ground water monitoring wells.  This SOP also provides a list of the 
equipment that will be used in the development of the monitoring wells.  


This SOP is based on the technical requirements described in the NJDEP guidance document "Field 
Sampling Procedures Manual (August 2005)" and the New Jersey "Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E, July 2005)". 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Drill rig  


2. Photoionization Detector (PID)  


3. Combustible Gas Indicator (CGI)  


4. Water Level Indicator  


5. Submersible pump  


6. Multiprobe water quality meter  


7. Polyethylene tubing  


8. Portable polyethylene tank or other large container for well development water  


Procedure 


1. Well development will begin no sooner than 48 hours, but no later than seven days after complete 
well installation.  


2. Development of ground water monitoring wells will be recorded on a Well Development Form. The 
following data will be recorded for development:  


 Well designation  


 Date of well installation  


 Date of development  


 Static water level before and 24 hours after development  


 Quantity of water lost during drilling and fluid purging, if water is used  


 Quantity of standing water in well and annulus (30 percent porosity assumed for calculation) 
prior to development 


 Conductivity, temperature, pH, and turbidity measurements will be taken twice during each 
consecutive well volume purged  


 Depth from top of well casing to bottom of well  
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 Screen length  


 Depth from top of well casing to top of sediment inside well, before and after development  


 Physical character of removed water, including changes during development in clarity, color, 
particulate matter, and odor  


 Type and size/capacity of pump and/or bailer used  


 Description of surge technique, if used 


 Height of well casing above or below ground surface  


 Quantity of water removed and removal time  


3. Monitoring wells will be developed by pumping the ground water with a stainless-steel electric-
powered submersible pump.  The submersible pump intake will be placed below the water level 
and lowered as the water level drops. The pump will be surged to facilitate the removal of fine 
sediments at the bottom of the monitoring well.  


4. Polyethylene tubing, connected to the pump with stainless-steel clamps, will be used in purging 
the well.  New tubing will be attached to the pump for each well and will be disposed of after use. 
Teflon lined tubing will not be required for well development.  


5. Water will not be added to the well to aid in development, nor will any type of air-lift technique be 
used.  


6. Development will proceed until on of the following conditions are met and the sediment thickness 
remaining in the well is less than five percent of the screen length:  


 Stabilization of water quality parameters.  Stabilization will be defined as less than 10 percent 
variance between the purging of two successive well volumes.  


 At least three well volumes (including the saturated filter material in the annulus) plus the 
volume of water added during the drilling process (if any) have been removed from the well.  


 Five well volumes have been purged, regardless of stabilization of the water quality 
parameters.  


7. Decontamination fluids generated during drilling activities will be managed as detailed in the 
project-specific work plan. 


Maintenance  


None. 


Precautions  


Refer to the HASP for appropriate health and safety precautions.  


References 


NJDEP, 2005. Field Sampling Procedures Manual 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)  


New Jersey Well Construction and Maintenance; Sealing of Abandoned Wells (N.J.A.C. 7:9D, April 
2007) 
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SOP FLD-03: GROUND WATER SAMPLING USING USEPA 
REGION II: LOW STRESS (LOW FLOW) METHOD 


Purpose and Scope 


This Low Stress (or Low-Flow) Purging and Sampling Procedure is the EPA Region II standard method 
for collecting low stress (low flow) ground water samples from monitoring wells.  Low stress purging 
and sampling results in the collection of ground water samples from monitoring wells that are 
representative of ground water conditions in the geological formation.  This is accomplished setting 
the sampling pump to a flow rate that limits drawdown inside the well casing thereby minimizing 
stress on the geological formation and minimizing disturbance of sediment that has collected in the 
well.  The procedure applies to monitoring wells that have an inner casing with a diameter of 2.0 
inches or greater, and maximum screened intervals of ten feet (unless multiple intervals are 
sampled).  


Sampling at the prescribed low flow rate has three primary benefits.  First, it minimizes disturbance of 
sediment in the bottom of the well, thereby producing a sample with low turbidity (i. e., low 
concentration of suspended particles).  Typically, this saves time and analytical costs by eliminating 
the need for collecting and analyzing an additional filtered sample from the same well.  This procedure 
also minimizes aeration of the ground water during sample collection, which improves the sample 
quality for VOC analysis.  Third, in most cases the procedure significantly reduces the volume of 
ground water purged from a well and the costs associated with its proper treatment and disposal.  


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials 


1. Tool kit and keys for accessing flush-mount and stickup wells  


2. Shovel and metal detector (if well head is buried) 


3. Photoionization detector (PID)  


4. Water level measuring device, minimum 0.01 foot accuracy, (electronic preferred for tracking 
water level drawdown during all pumping operations; length of cable should exceed total depth of 
wells to be sampled) 


5. Adjustable rate, positive displacement ground water sampling pump (e.g., centrifugal or bladder 
pumps constructed of stainless steel or Teflon) 


6. String (capable of holding the weight of the pump and the tubing once extended down the well 
and full of water) 


7. Compressor and control box, if applicable (e.g., for use with bladder pump)  


8. Teflon or Teflon-lined polyethylene tubing (split tubing with bonded air and water lines for use with 
bladder pump) 


9. Flow measurement supplies (e.g., graduated cylinder and stop watch or in-line flow meter) 


10. Horiba U-52 or equivalent water quality meter with flow-through cell and silicon tubing 


11. Log book and/or Low-Flow Groundwater Sampling Field Log form 
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12. Laptop computer, power source, and thumb drive if logging purge parameters directly into Low-
Flow Groundwater Sampling Field Log form 


13. Sample bottles 


14. Sample preservation supplies (as required by the analytical methods)  


15. 0.45 micron in-line filter (if applicable) 


16. Field test kits (e.g., Hach Ferrous Iron Test Kit), if applicable 


17. Buckets with lids 


18. Sample tags or labels, chain of custody 


19. Indelible ink pen 


20. Cooler and ice  


Procedure 


General 
While an adjustable rate, positive displacement groundwater sampling pump such as a centrifugal 
pump would follow this general SOP, the specifics of this SOP will pertain to procedures for stainless 
steel bladder pumps. 


Pre-Sampling Activities  
1. Start at the monitoring well with the least contaminated ground water and proceed systematically 


to the well with the most contaminated ground water. Check the well, the lock, and the locking cap 
for damage or evidence of tampering. Record observations.  


2. Lay polyethylene sheeting around well head for placement of monitoring and sampling equipment.  


3. Measure VOCs at the rim of the unopened well with a PID instrument and record the reading in the 
field log book or Low-Flow Groundwater Sampling Field Log form.  


4. Remove well cap.  


5. Measure VOCs at the rim of the opened well with a PID instrument and record the reading in the 
field log book or Low-Flow Groundwater Sampling Field Log form.  


6. If the well casing does not have a reference point (usually a V-out or indelible mark in the well 
casing), make one. Note that the reference point should be surveyed for correction of ground 
water elevations to the mean geodesic datum (MSL).  


7. Measure and record the depth to water and depth to bottom (to 0.01 ft) in all wells to be sampled 
prior to purging.  Care should be taken to minimize disturbance in the water column and 
dislodging of any particulate matter attached to the sides or settled at the bottom of the well. 


8. If LNAPLs are suspected to be present, measure and record the depth of any NAPLs using an 
interface probe.  Care should be taken to minimize disturbance of any sediment that has 
accumulated at the bottom of the well.  Record the observations in the log book.  If LNAPLs and/or 
DNAPLs are detected, install the pump. Allow the well to sit for several days between the 
measurement or sampling of any DNAPLs and the low-stress purging and sampling of the ground 
water.  


Sampling Procedures  
1. Install Pump (if necessary):  If the monitoring well does not have a dedicated pump, slowly lower 


the pump, string/safety cable, and tubing into the well to the desired depth in the well. For wells 
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with screens longer than 10 feet, the pump may be positioned at one of the following depths: the 
portion of the screen of interest, the portion of the screen with the highest yield, or as a default at 
the middle of the screened interval. The pump intake will be kept at least two (2) feet above the 
bottom of the well to minimize disturbance and re-suspension of sediment or NAPL present in the 
bottom of the well. The field geologist will record the depth to which the pump is lowered and the 
rationale used in selecting this depth.  


2. Measure Water Level: Allow several minutes for the well to equilibrate after the pump and tubing 
have been installed if the well does not have a dedicated pump. Then, before starting the pump, 
measure the water level again with the pump in the well. Leave the water level measuring device 
in the well.  


3. Purge Well: Start pumping the well at a lower pressure (for bladder pumps, typically 75 PSI) and 
cycle for 5 minutes before increasing the pressure to get the flow rate between 200 to 500 
milliliters per minute (mL/min). Excess pressure without cycling while the bladder fills for the first 
time will damage the bladder, impacting its ability to push enough (or any) water to the surface. 
Though the allowable flow rate during purge is 200 to 500 mL/min, the allowable sampling flow 
rate is 100 to 250 mL/min. Therefore, it is helpful to aim between 200 and 250 mL/min during the 
well purge so that no adjustments need to be made prior to sampling. The water level should be 
monitored approximately every five minutes.  Ideally, a steady flow rate should be maintained 
that results in a stabilized water level (drawdown of 0.3 ft or less).  Pumping rates should, if 
needed, be reduced to the minimum capabilities of the pump to ensure stabilization of the water 
level.  As noted above, care should be taken to maintain pump suction and to avoid entrainment 
of air in the tubing.  Record each adjustment made to the pumping rate and the water level 
measured immediately after each adjustment. Purged water should be containerized in buckets for 
later characterization and disposal. 


4. Monitor Indicator Parameters:  During purging of the well, monitor and record the field indicator 
parameters (turbidity, temperature, specific conductance, pH, ORP/Eh, and DO) approximately 
every five minutes. Water parameter readings should be collected at the same stage of pumping 
each time (i.e., always during discharge or always during refill). Because bladder pumps are 
intermittent flow pumps, water quality parameters fluctuate with each push of water and if 
recorded at different stages of flow, may not stabilize. The field indicator parameters will be 
recorded in the field log book or on a sampling log sheet. 


 The well is considered stabilized and ready for sample collection when the indicator 
parameters have stabilized for three consecutive readings as follows (Puls and Barcelona, 
1996):  


- +/- 0.1 SU for pH  


- +/- 3% for specific conductance (conductivity)  


- +/- 10 mV for redox potential (ORP) 


- +/-10% for DO and turbidity  


 Dissolved oxygen and turbidity usually require the longest time to achieve stabilization.  The 
pump must not be removed from the well between purging and sampling.  


 If all indicator parameters have not stabilized after three hours of purging, but key indicator 
parameters DO and turbidity have stabilized, ground water sampling will be conducted as 
indicated below. 
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 If DO and/or turbidity have not stabilized after 4 hours of purging, ground water sampling will 
be conducted as indicated below in 4.5; attempts to reach stabilization will be documented in 
the field log book. 


 A minimum purge time of 30 minutes should be followed for all wells, regardless of earlier 
stabilization. Some wells may show stabilization very early and fall out of stabilization shortly 
thereafter as fresh formation water replaces standing water from the well casing. 


5. Collect Samples: Disconnect the tubing from the water quality meter/flow-through cell and collect 
samples directly from the tubing at a flow rate between 100 and 250 ml/min and such that 
drawdown of the water level within the well does not exceed the maximum allowable drawdown of 
0.3 ft.  Volatile organic compound (VOC) samples must be collected first and directly into sample 
containers.  All sample containers should be filled with minimal turbulence by allowing the ground 
water to flow from the tubing gently down the inside of the container. 


6. Ground water samples to be analyzed for VOCs require pH adjustment. The appropriate EPA 
Program Guidance should be consulted to determine whether pH adjustment is necessary.  If the 
bottleware provided by the laboratory has not been pre-preserved, and if pH adjustment is 
necessary for VOC sample preservation, the amount of acid to be added to each sample vial prior 
should be determined, drop by drop, on a separate and equal volume of water (e.g., 40 ml).  
Ground water purged from the well prior to sampling can be used for this purpose.  


7. Remove Pump Tubing: After collection of the samples, the tubing, unless permanently installed, 
must be properly discarded or dedicated to the well for re-sampling by hanging the tubing inside 
the well or containerizing the dedicated tubing in a secure vessel and location until the next 
sampling event.  


8. Measure and record well depth.  


9. Close and lock the well.  


Maintenance 


Decontamination will be conducted in accordance with SOP S-5. 


Precautions 


Care should be taken to ensure the stabilization of parameters prior to sample collection.  Refer to 
guidance above. 


Refer to the HASP for appropriate health and safety precautions. 


References 


USEPA Region II: Low Stress (Low Flow) Purging and Sampling , March 1998 
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SOP FLD-04: INDOOR AIR SAMPLING 


Purpose and Scope  


This standard operating procedure (SOP) provides information developed to guide the collection of 
representative samples to measure the concentration of volatile organic compounds (VOCs) that may 
be present in indoor spaces potentially due to vapor intrusion (VI). 


Although this provides guidance for indoor air sampling, it should be understood that for certain 
projects, alternative methods may be required.  Specific requirements for these types of projects and 
activities will be defined in the project-specific work plan.  To ensure that the sampling is conducted 
correctly, personnel involved should ensure that they understand the scope of work and the level of 
detail necessary prior to mobilizing to perform the work. 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Equipment and Materials 


1. Personal protective equipment (review site-specific HASP) 


2. Evacuated laboratory-cleaned 6-Liter stainless steel Summa® canisters equipped with a regulator 
pre-set by the laboratory to correspond to a 24-hour sampling time. 


3. Tripod 


4. Twine 


5. Wrench 


6. Photo-ionization detector (PID) capable of detecting parts per billion (ppb) levels of VOCs. 


Procedures and Guidelines  


Pre-sampling Activities 
Conduct a pre-sampling building inspection to identify proposed sample locations Complete an indoor 
building survey in order to document information pertaining to building characteristics, heating, 
ventilation, and air conditioning systems, potential indoor and outdoor sources of contamination, and 
other details. 


Collecting Indoor Air Sample 
1. The Summa® canisters will be set at a height approximately three to five feet off the floor to 


roughly correspond to the breathing zone.  As necessary, tripods may be used to ensure that 
samples are collected from the breathing zone.   


2. After the canister has been placed, record the identification number from the canister and the 
regulator in the field logbook.   


3. Once the canister is opened for the collection of the 24-hour air sample, the regulator will show 
the current pressure of the canister in inches of Hg.  Record the reading observed in the field 
logbook and on the chain-of-custody (COC) along with the canister and regulator IDs.   


4. Measure and record the background levels of VOCs in the field logbook using PID. 
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5. Prior to the end of the 24-hour sampling period, the Summa® canisters will be checked and the 
regulators will be closed showing negative pressure (approximately 5” Hg) to ensure the presence 
of a residual vacuum.   


6. After the sample has been collected the final observed pressure of the canister must be entered 
into the field log book and on the COC.   


7. Measure and record the background levels of VOCs in the field logbook using PID after sampling 
has completed. 


Precautions 


To prevent the subslab soil gas sampling process from potentially affecting or biasing the indoor air 
samples, indoor air samples should be collected prior to the installation and sampling of subslab soil 
gas probes.  If indoor air samples are to be collected after the installation or sampling of subslab soil 
gas samples probes, indoor air samples should be collected no less than 24 hours after the subslab 
soil gas probe sampling or installation. 


Refer to the HASP for appropriate health and safety precautions. 


References 


New Jersey Department of Environmental Protection (NJDEP).  2013.  Vapor Intrusion Technical 
Guidance (VITG).   
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SOP FLD-05: SUBSLAB SOIL GAS SAMPLING 


Purpose and Scope 


This standard operating procedure (SOP) provides information developed to guide installation of 
permanent sub-slab sampling points intended for use in collecting soil gas samples contained in the 
interstitial spaces beneath the concrete floor slab.   Installation of subslab soil gas sampling points 
provides a means for the collection of representative vapor samples to measure the concentration of 
volatile organic compounds (VOCs) that may have accumulated beneath the floor slab to enable 
evaluation of the potential for vapor intrusion (VI).   


Although this provides guidance for subslab sampling point installation, it should be understood that 
for certain projects, alternative methods may be required for installation of the sub-slab sampling 
point.  Specific requirements for these types of projects and activities will be defined in the project-
specific work plan.  To ensure that the installation is conducted correctly, personnel involved should 
ensure that they understand the scope of work and the level of detail necessary for each installation 
prior to mobilizing to perform the work. 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Equipment and Materials 


1. Personal protective equipment (review site-specific HASP) 


2. Hammer drill or rotary hammer  


3. Hammer drill or rotary hammer drill bit 1”  diameter 


4. Hammer drill or rotary hammer drill bit 3/8” diameter  


5. Alternating current (AC) extension cord 


6. Ground fault circuit interrupter 


7. Portable vacuum cleaner 


8. Quick dry hydraulic cement 


9. Modeling clay 


10. Evacuated laboratory-cleaned 1-Liter stainless steel Summa® canisters equipped with a regulator 
pre-set by the laboratory to correspond to a 10-minute sampling time 


11. Washers  


12. Type 316 SS Yor-Lok tube fitting adapter for ¼” tube OD X 1/8” NPT female pipe  


13. Type 316 SS smooth-bore seamless tubing ¼” OD, 0.18” ID, 0.035” wall, 6’ length 


14. Type 316 SS Yor-Lok tube fitting adapter for ¼” tube OD X 1/8” NPT male pipe 


15. Precision threaded Type 316 SS pipe fitting 1/8” pipe Sz 


16. Solid hex socket plug 


17. Mixing bowl and - mixing device 
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18. Plastic helium shroud 


19. Tank of helium 


20. Helium detector and regulator 


21. Duct tape 


22. Teflon tubing (3 ft), Type 316 SS Yor-Lok Tube fitting adapter for ¼” tube OD X 1/8” NPT male 
pipe  


23. Syringe  


24. Teflon tape 


25. Paper towels and trash bags 


Procedures and Guidelines 


Pre-sampling Activities 
1. Prior to  installation of a sub-slab vapor point, notify One Call service to identify subsurface utilities 


up to the property boundary, perform private utility mark out via geophysical subcontractor, and 
review any available building diagrams for information regarding subsurface utilities on the .   


2. Conduct a pre-sampling building inspection to identify proposed sample locations Complete an 
indoor building survey in order to document information pertaining to building characteristics, 
heating, ventilation, and air conditioning systems, potential indoor and outdoor sources of 
contamination, and other details. 


Installing the Subslab Vapor Probe 
3. Using the hammer drill with a 1” bit, drill a hole approximately 1” deep into the concrete.  Once 


the hole is drilled, use a vacuum to clear the hole and surrounding area of any dust.  Center the 
3/8” bit in the existing 1” hole and drill through the remainder of the slab and approximately 3” 
beyond, stopping periodically to clear the hole of concrete debris using the vacuum.  If two 
personnel are available, continuously run the vacuum with the tip adjacent to the penetration 
point.  If the tip of the vacuum is too large to fit the 1” hole, seal a length of 3/8” plastic tubing to 
the vacuum tip using a hand or length of tape, and use the tubing to clear the hole of debris.   


4. Once the hole has been drilled and the total depth of floor slab has been determined, the sampling 
probe should be assembled.  Attach the “Type 316 SS Yor-Lok Tube Fitting Adapter for ¼″ Tube 
OD X 1/8” NPT Female Pipe” to the “Type 316 SS Smooth-Bore Seamless Tubing ¼″ OD, 0.18”ID, 
0.035” Wall, 6’ Length.”  Cut the tubing so the total length of the probe allows the end of the 
tubing to rest 1” above the bottom surface of the concrete slab.  The top of the tube fitting 
adapter should rest flush or slightly below the floor surface.  Slip at least one washer on to the 
tubing before it is placed in the hole to ensure a proper seal; multiple washers can be stacked to 
adjust the height of the tube fitting adapter within the hole.   


5. Before placing the probe in the hole, thread either the “Type 316 SS Yor-Lok Tube Fitting Adapter 
for ¼” Tube OD X 1/8” NPT Male Pipe” or the “Precision Threaded Type 316 SS Pipe Fitting 1/8” 
Pipe Sz, Solid Hex Socket Plug, NPT, into the top of the probe.  Then wrap Teflon tape around all 
exposed threads and holes; this will prevent concrete or other debris from damaging the threads 
or entering the probe.   


6. Clean out the 1” hole with a damp cloth.  This will allow the cement mix to create a firm, tight seal 
against the slab.  Place the probe in the hole.  Mix the cement and use the metal rod of a marking 
flag (or sufficient replacement) to push cement mix into the hole around the probe.  Make sure the 
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cement fills in all gaps; lift up the probe slightly to allow some cement to fill around the probe/slab 
surface interface.  Use your finger or a trowel to smooth the cement around the top of the probe 
for a flush, leak-free finish.   


Let the probe and cement sit undisturbed for at least 2 hours, preferably overnight. 


Performing Helium Tracer Test 
1. Insert and tighten Teflon tubing in to the Type 316 SS Yor-Lok Tube Fitting Adapter for ¼” Tube 


OD X 1/8” NPT Male Pipe.  Thread the adapter into the sampling probe.  Tighten as much as 
possible without cracking the cement or breaking the seal.   


2. Cut three ~ 3/8” holes in the plastic helium shroud.  One hole should be in the bottom of the 
container (for the Teflon tubing).  Two holes should be cut into opposite sides of the container: 
one will be for pumping helium into the container, the other will be for the helium detector.   


3. Turn the container upside down and insert the Teflon tubing through the top hole.  The container 
should rest flush with the floor.  Create a seal between the container and the floor surface using 
duct tape or modeling clay.  Place a piece of duct tape or a cap over one of the side holes to 
prevent helium from escaping.  Attach the helium regulator to the helium canister.  Pump a small 
volume of helium into the container.  Insert the helium detector into the container to confirm the 
presence of helium in the system. 


4. Zero the helium detector.  Using the syringe, purge three volumes of the Teflon tubing and probe 
according to: 


PurgeVolume 3πr2h 


where r is the inner radius of the probe tubing, and h is the length of the probe and connecting 
tubing.  Teflon tubing and probe shall be purged at a rate of approximately 1.6 mL/second, or 48 
mL in 30 seconds.  Remove the syringe from the Teflon tubing and fit it to the tip of the helium 
detector probe.  Push the syringe plunger and push the air sample into the helium detector.  If 
helium is not detected in the probe, then the sample point passes the helium test and is ready for 
sampling.  If helium is detected, tighten all nuts, check tubing connections, and repeat the test.  If 
an acceptable helium tracer test cannot be obtained, the location should be abandoned, sealed 
and the probe reinstalled.   


5. Note: For best practice, keep a gloved finger over the Teflon tubing at all times to prevent indoor 
air from mixing with sub-slab vapor.  Also, it is best to use Teflon tape on all threads. 


Collecting Subslab Sample 
1. Once the integrity of the sampling train is verified, collect sample from the vapor probe locations 


into evacuated laboratory-cleaned 1-Liter stainless steel Summa® canisters at a flow rate of 100 
mL/min.  


2. After the canister has been placed, the identification number from the canister and the regulator is 
to be recorded in the field logbook.   


3. Measure and record the background levels of VOCs in the field logbook using PID. 


4. Once the canister is opened for the collection of the air sample, the regulator will show the current 
pressure of the canister in inches of Hg.  Record the reading observed in the field log book and on 
the chain-of-custody (COC) along with the canister and regulator IDs.  The canisters should be 
equipped with a regulator pre-set by the laboratory to correspond to a 5-minute sampling time 
and should be stopped with the regulators showing negative pressure (approximately 5” Hg) to 
ensure the presence of a residual vacuum.   
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5. After the sample has been collected, record the final observed pressure of the canister in the field 
logbook and on the COC.   


6. Measure and record the background levels of VOCs in the field logbook using PID after sampling 
has completed. 


Precautions 


Refer to the HASP for appropriate health and safety precautions. 


In the process of installing subslab soil gas sampling probes:  


1. Tubing can become obstructed.  To avoid obstruction, ensure that the end opening does not 
contact the sub-slab material, modeling clay, and anchoring cement.  If contact occurs with any of 
these materials, check the end opening of tubing for obstructions. 


2. The top of the female connector with the hex plug might not be flush with surface of the slab and 
centered in the hole.  Drilling the outer hole at an angle and too shallow may cause this issue.  To 
prevent this issue from occurring, drill both inner and outer holes as straight as possible and do 
not drill the outer hole too deep or too shallow prior to installation of the sampling probe.  


3. Concrete cuttings may accumulate on top of sub-slab material within the interstitial space below 
the concrete slab.  To minimize accumulation of concrete cuttings during installation, vacuum the 
inner and outer holes before drilling entirely though concrete slab. 


4. The probe could potentially break loose from the anchoring cement while removing hex head plug 
or the male connector used during sampling.  If this occurs, reapply anchoring cement and allow 
curing before sampling.  If unable to create an effective seal when reapplying anchoring cement, 
re-installation of sampling point at an adjacent location may be necessary.   


References 


New Jersey Department of Environmental Protection (NJDEP).  2013.  Vapor Intrusion Technical 
Guidance (VITG).   
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SOP FLD-06: SVE AND SSDS EXTRACTION WELL AND SUB-
SLAB POINT AIR MONITORING 


Purpose and Scope 


This standard operating procedure (SOP) provides information developed to act as a guide for 
performing air monitoring of the soil vapor extraction (SVE) system, sub-slab depressurization system 
(SSDS), and sub-slab vapor sampling points.  Air monitoring of the SVE and SSDS systems provides a 
means for the collection of temperature, vacuum, and concentrations of total volatile organic 
compounds (VOCs) that are being extracted from the sub-slab.  Air monitoring of the sub-slab vapor 
points provides a means for the collection of pressure and concentrations of VOCs beneath the sub-
slab.  Monitoring these systems allows for the evaluation of the effectiveness of the vapor mitigation 
and the potential for vapor intrusion (VI) in the facility. 


Although this SOP provides guidance for system and sub-slab air monitoring, it should be understood 
that for certain projects, alternative methods may be required.  Specific requirements for these types 
of projects and activities will be defined in the project-specific work plan.  To ensure that air 
monitoring is conducted correctly; personnel involved should ensure that they understand the scope of 
work and the level of detail necessary prior to mobilizing to perform the work.    


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Equipment and Materials 


1. Personal protective equipment (review site-specific HASP) 


2. Photo-ionization detectors (PID) capable of detecting parts per million (ppm) and parts per billion 
(ppb) levels of VOCs 


3. Tedlar® gas sampling bags 


4. ¼” silicone tubing 


5. TSI VelociCalc meter (or equivalent) for measuring temperature, SCFM, and pressure 


6. Modeling clay 


7. Field notebook 


8. SKC pump (or equivalent) 


9. Quick connect fitting with barb for hose attachment 


10. PVC threaded quick connection fitting for access to floor sub-slab monitoring ports 


11. PVC quick connect and hose 


12. Allen wrench 


Procedures and Guidelines 


Pre-monitoring Activities 
1. Prior to the collection of measurements, the PID meters to be used to measure VOC 


concentrations must be calibrated utilizing isobutylene span calibration gas and zero air/fresh air 
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calibration gas.  To measure VOC concentrations in parts per million, a PID MiniRAE (or equivalent) 
meter will be used.  This meter uses 100 ppm isobutylene span gas and zero air/fresh air 
calibration gases.  To measure VOC concentrations in parts per billion, a PID ppb RAE (or 
equivalent) meter will be used.  This meter uses 10 ppm isobutylene span gas and zero air/fresh 
air calibration gases.   


2. During sampling Tedlar® bags are utilized to collect air samples from many of the sampling 
points.  Before a sample is collected each bag must be flushed out with zero air gas and checked 
with a calibrated PID to make sure that the contents of the bag read 0.0 ppb. 


SVE Air Monitoring Activities 
1. For each of the SVE extraction wells, record the following measurements in the field logbook: time, 


location, vacuum (in. of H2O), PID (ppm), and temperature (°F).  Recordkeeping for this task has 
project-specific requirements that are detailed in the OM&M plan.  


2. The vacuum at the SVE extraction wells can be recorded from a vacuum pressure gauge installed 
on each SVE well riser.  When collecting measurements from the SVE wells, the recordkeeper 
should refer to previous monitoring events to ensure that the vacuum readings are similar to past 
events and that the system is running as intended. 


3. Access the inside of the SVE extraction wells by remove the quick connect fitting from the side of 
the SVE well riser (i.e. sampling port).  To collect temperature readings, place the probe of the TSI 
VelociCalc (or equivalent meter) inside the sampling port.  Use modeling clay around the neck of 
the probe and the power cable leading to the meter to ensure that there is an air tight seal around 
the probe.  Record the temperature observed in the field logbook. 


4. To collect the total VOCs reading from the SVE extraction wells, note the position of the butterfly 
valve (fully open, partially open ½ or ¼ turn) on the SVE well riser and turn to the closed position. 
Once the valve is closed, place the hose of the meter into the sampling port located on the SVE 
well riser.  Allow the meter to extract a sample from the vapor trapped within the SVE well riser 
and record the peak value observed in the field logbook.  After the peak value has been recorded, 
reconnect the quick connect fitting to the sampling port and place the butterfly valve back to the 
open position in which it was originally (note, this may NOT have been the fully open position).   


SSDS Air Monitoring Activities 
1. For each of the SSDS extraction wells along the eastern and western walls, record the following 


measurements into the field logbook: time, location, vacuum (in. of H2O), PID (ppb), and 
temperature (°F).  Recordkeeping for this task has project-specific requirements that are detailed 
in the OM&M plan. 


2. The vacuum for the SSDS extraction wells can be recorded from the vacuum pressure gauge 
installed on each SSDS well riser.  When collecting vacuum measurements from the SSDS wells, 
the recordkeeper should refer to previous monitoring events to ensure that the vacuum readings 
are similar to past events and that the system is running as intended. 


3. Access the inside of the SSDS extraction wells by remove the quick connect fitting from the side of 
the SSDS well riser (i.e. sampling port).  To collect temperature readings, place the probe of the 
TSI VelociCalc (or equivalent meter) inside the sampling port.  Use modeling clay around the neck 
of the probe and the power cable leading to the meter to ensure that there is an air tight seal 
around the probe.  Record the temperature observed in the field logbook. 


4. To collect the total VOCs reading from the SSDS extraction wells, attach a quick connect fitting 
with a hose barb to the sampling point.  Using a SKC pump, pump the air out of the well riser into 
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a Tedlar® bag.  After the bag is full remove the pump and reattach the original quick connect 
fitting to the SSDS point.   


5. Label the Tedlar® bag and bring to a location outside of the facility for PID readings.  PID readings 
should not be conducted inside the facility.  Utilizing a ppb RAE, hook the Tedlar® bag hose to the 
end of the PID and record the peak concentration of VOCs observed on the meter in the field 
logbook. 


Sub-Slab Air Monitoring 
1. For each of the sub-slab vapor points, record the following measurements in the field logbook: 


time, location, pressure (in. of H2O), and PID (ppb).  Recordkeeping for this task has project-
specific requirements that are detailed in the OM&M plan. 


2. Using an Allen wrench, unscrew the protective cap from the top of the sub-slab vapor point.  After 
the protective cap has been removed, screw in the PVC threaded hose quick connect fitting.  Using 
the TSI VelociCalc (or equivalent meter) connect the male PVC quick connect fitting and hose to 
the end of the meter and set the meter to record pressure (in. of H2O).  Disconnect the hose from 
the quick connect. 


3. Using the same style quick connect male fitting with a hose, take the SKC pump and attach it to 
the threaded quick connect fitting on the sub-slab point.  Take a Tedlar® bag and attach it to the 
pump using ¼” silicone tubing and fill the bag using the pump.  After the bag is full, close the bag 
so the air cannot escape and shut off the pump.  Remove the PVC threaded quick connect and 
screw the protective cap back in place with the Allen key. 


4. Label the Tedlar® bag and bring to a location outside of the facility for PID readings.  PID readings 
should not be conducted inside the facility.  Utilizing a ppb RAE, hook the Tedlar® bag hose to the 
end of the PID and record the peak concentration of VOCs observed on the meter in the field 
logbook.   


System Measurements 
1. Collect measurements and readings from the SVE system inlet, carbon unit inlet (VGAC 1 inlet), 


carbon unit 1 outlet (VGAC 1 outlet), and carbon unit 2 outlet (VGAC 2 outlet).  From each of 
these locations, record the following measurements field logbook: time, location, vacuum/pressure 
(in. of H2O), PID (ppm), flow rate (SCFM), and temperature (°F).  Recordkeeping for this task has 
project-specific requirements that are detailed in the OM&M plan.  Some of these readings are 
read directly from the control panel LED display of the SVE system.  See the OM&M plan for 
further information. 


2. Collect temperature reading from the temperature gauge located on the inlet to the vapor 
treatment system (i.e. carbon units). 


3. Collect total VOCs readings from the vapor treatment system (carbon unit inlet (VGAC 1 inlet), 
carbon unit 1 outlet (VGAC 1 outlet), and carbon unit 2 outlet (VGAC 2 outlet)).  Using a Tedlar® 
bag and hose, attach to the hose barb sampling ports.  Open the sampling port and fill the bag.  
After the bag has been filled, close the bag and then close the valve on sampling port.  Using a 
ppm PID (MiniRAE), attach the hose extending from the bag to the meter and record the peak 
concentration of VOCs in ppm.   


4. Open the access panel to the BISCO blower system and record the following: system running 
hours, system vacuum, flow rates, inlet temperature, outlet temperature, and gallons of 
condensate generated.   
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5. Enter the SVE blower system interior and record the air filter pressure differential before and after 
the filter in inches of Hg.  The psi differential should be less than 3. 


Precautions 


The integrity of the Tedlar® bags can become compromised.  Inspect each bag prior to use.  If any 
damage is observed replace the bag and dispose of the compromised bag. 


When screwing or unscrewing the protective caps and the PVC threaded quick connect fitting to the 
sub-slab monitoring points, make sure not to cross thread as this can cause permanent damage to the 
vapor point. 


Depending on the amount of pressure at the sub-slab vapor sampling points some of the points may 
strain the SKC pump when trying to fill a Tedlar® bag.  If the pump detects too much strain it will 
stop pumping and must be restarted.  Once the pump has been restarted, continue to fill the bag until 
full. 


Refer to the HASP for appropriate health and safety precautions. 


References 


New Jersey Department of Environmental Protection (NJDEP). 2013. Vapor Intrusion Technical 
Guidance  
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SOP FLD-07: TREATMENT SYSTEM INLET/OUTLET AIR 
SAMPLING 


Purpose and Scope 


This standard operating procedure (SOP) provides information developed to guide the collection of 
analytical samples to obtain the potential concentration of volatile organic compounds (VOCs) present 
at the inlet and outlet(s) the treatment system (e.g., carbon unit, air stripper, etc.). 


Although this SOP provides guidance for grab air sampling, it should be understood that for certain 
projects, alternative methods may be required.  Specific requirements for these types of projects and 
activities will be defined in the project-specific work plan.  To ensure that air monitoring is conducted 
correctly; personnel involved should ensure that they understand the scope of work and the level of 
detail necessary prior to the mobilizing to perform the work. 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Equipment and Materials 


1. Personal protective equipment (review site-specific HASP) 


2. Evacuated laboratory-cleaned 1-Liter stainless steel Summa® canisters 


3. Wrench 


4. ¼” and ½” silicone tubing and/or compression/ferrule fitting 


5. Photo-ionization detector capable of detecting parts per million (ppm) levels of VOCs 


6. Tedlar® bag (as needed) 


7. Field logbook 


Procedures and Guidelines 


Pre-sampling activities 
Prior to the collection of measurements the PID meter to be used for measuring total VOC 
concentrations must be calibrated with isobutylene span calibration gas and zero air/fresh air 
calibration gas.  To measure VOC concentrations in parts per million, a PID MiniRAE (or equivalent) 
meter will be used.  This meter uses 100 ppm isobutylene span gas and zero air/fresh air calibration 
gases. If using a Tedlar® bag, each Tedlar® bag must be flushed out with zero air gas and checked 
with a calibrated PID to make sure that the contents of the bag read 0.0 ppm before a sample is 
collected. 


Collecting Grab Air Sample 
1. Take a Tedlar® bag (if needed) and attach it to the hose barb on the sampling port at each 


sampling location.  Open the valve on the sampling port and fill the bag.  After the bag is full, 
close the valve and attach the bag to the PID. Record the peak VOC concentration in the field 
logbook. 


2. Use a wrench to remove the dust cap from the top of the Summa® canister (if needed).  Using a 
piece of ½” silicone tubing spliced to ¼” silicone tubing, attach the canister inlet to the hose barb 
on the ball valve at the sampling port on the pipe. If applicable, the Summa® canister may be 
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connected to the inlet/outlet via tubing with a compression/ferrule fitting. The tubing should 
measure a minimum of 6-inches.   


3. Record the location, Summa® canister number, sampling time, and the sample ID in the field 
logbook and on the chain of custody COC. 


4. Open the valve of the sampling port and turn the valve on the canister to the open position.  The 
canister will begin to make an audible hissing sound.  As soon as the sound stops (approximately 5 
to 10 seconds) close the valve on the canister, and then close the valve on the sampling port.  


5. Remove the tubing.  Place the dust cap back on the canister and tighten it with the wrench, 
turning only ¼ turn past hand tight. 


Precautions 


Summa® canisters are temperature sensitive and should be stored in a climate controlled area at all 
times.  This will allow the canister to maintain the proper amount of negative pressure, providing a 
more accurate sample. 


Summa® canisters must be used within 14 days of receipt.  Tubing should create an air-tight seal 
between the barbed sampling port and the canister.  No VOC-containing materials (i.e. glue, 
adhesives, or duct tape) can be used to seal areas with integrity issues. 


Refer to the HASP for appropriate health and safety precautions. 


References 


New Jersey Department of Environmental Protection (NJDEP). 2013. Vapor Intrusion Technical 
Guidance   
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SOP FLD-08: SOIL BORING SAMPLING 


Purpose and Scope 


The purpose of this Standard Operating Procedure (SOP) is to define protocols for soil boring 
sampling. 


This SOP is based on the technical requirements described in the NJDEP’s "Field Sampling Procedures 
Manual” (August 2005), “Sealing of Abandoned Wells” (N.J.A.C. 7:9D, April 2007), New Jersey 
Technical Requirements for Site Remediation (N.J.A.C. 7:26E), ASTM Designation D1452 (Soil 
Investigation and Sampling by Auger Borings), and ASTM Designation D2488-84 (Description and 
Identification of Soils). 


This SOP does not supersede Ramboll Environ Health and Safety procedures or Site-Specific Health 
and Safety Plan (HASP) requirements.  All Ramboll Environ employees shall follow the guidelines, 
rules, and procedures contained in site-specific HASPs prior to adhering to any procedures 
recommended in this SOP. 


Materials  


1. Drill rig and associated equipment 


2.  Photoionization Detector (PID) 


3. Soil boring log field forms 


4. Indelible black ink pen  


5. USCS Soil Classification Chart 


6. Log book 


Procedure  


The following steps describe how to advance soil borings: 


1. If hollow-stem auger (HSA) methods are used, subsurface soil borings will be installed in 
accordance with ASTM Designation D1452 (Soil Investigation and Sampling by Auger Borings) as 
follows: 


 The HSA method will be conducted by advancing 6.25-inch inner diameter augers from a 
standard truck-mounted drill rig. 


 The drill rig will be positioned and operated in accordance with standard drilling practices and 
in a manner consistent with the safe and efficient operation of the equipment. 


 The borings will be advanced by rotating the augers to pre-determined depths into the 
subsurface soils at increments which permit sampling as required. 


 Split-spoon samples will be collected continuously (at 2-foot intervals) from the ground 
surface to the base of each boring.  


2. If a sonic methods are used, subsurface soil borings will be installed using the following methods: 


 The sonic method will be conducted by advancing 4-inch or 6-inch core barrel from a standard 
truck-mounted drill rig. 


 The drill rig will be positioned and operated in accordance with standard drilling practices and 
in a manner consistent with the safe and efficient operation of the equipment. 







Quality Assurance Project Plan Revision 9 56 of 58 
Revision Date – December 2017 
OU1 TCE Groundwater, OU2, and Vapor Intrusion Removal Action 
Pohatcong Valley Groundwater Contamination Superfund Site 
Warren County, New Jersey 
 


 


 The borings will be advanced to pre-determined depths into the subsurface soils at increments 
which permit sampling as required. 


3. Subsurface samples will be classified and described onsite by the site geologist or geotechnical 
engineer using the Unified Soil Classification system (as described in the American Society for 
Testing and Materials Designation D2488-84, Standard Practice for Description and Identification 
of Soils) including, but not limited to: 


 Approximate percentages of sand, gravel, and fines (silt and clay).  The primary component 
should be listed in capital letters. 


 Grain size of other components (i.e. pebbles, etc.) 


 Moisture content, and depth at which observed 


 Density 


 Plasticity (for fines) 


 Any other component including bricks, concrete, etc. 


 Also include photo-ionization detector (PID) or any other instrumentation readings, including 
odors, staining, or other visual or olfactory evidence of contamination. 


 Description should also include the depth at which changes occur in drilling or sampling 
methods and equipment, including depth of boring termination. 


 Record any drilling or sampling problem, including a description of the resolution and driller 
comments. 


 A Soil Classification chart will accompany the logger for easy reference to the USCS Soil 
Classification System. 


4. Decontamination of drilling and sampling equipment in accordance with the decontamination 
procedures detailed in SOP S-5. 


5. Upon completion of the boring and subsurface sampling, the boring will either be converted into a 
monitoring well as described in SOP FLD-01 or sealed in accordance with NJDEP Procedures for 
Drilling and Sealing Borings/Probe Holes.  


 Soil borings will be backfilled with native soil, if the boring has not advanced to a depth of 
greater than 25 feet below ground surface.  


 If the boring is advanced greater than 25 feet in depth, the borehole will be grouted to the 
surface. A grout mixture will be pumped into the boring, under pressure, through a tremie 
pipe that discharges at the bottom of the boring. The tremie pipe will be retrieved while 
pumping the sealing material through it. The sealing material will be pumped into the boring 
until all of the water in the boring has been displaced, and the sealing material overflow the 
boring is of the same density and consistency as the sealing material being pumped into the 
boring.  


 After 24 hours, the drilling subcontractor shall check the abandoned borehole for grout 
settlement. Settlement depression shall be filled with additional grout and rechecked 24 hours 
later.  


 For each borehole, the grouting activities shall be described in the log book, including the 
date, the time, the quantities and types of materials used to mix the grout, and the quantity 
of grout pumped into the borehole.  
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6. The drilling subcontractor will submit a single abandonment form (Form DWR-. 020) to the New 
Jersey Bureau of Water Allocation for the sealed borings completed at the site.  


The following steps describe how to collect soil samples: 


1. Soil samples obtained for laboratory analysis of VOCs will be collected in compliance with SW-846 
Method 5035.  Each soil sample will be obtained directly from the sampling device (i.e., not 
homogenized) using an En Core™ sampler or field preserved using Method 5035 compatible 
containers.  A description of each sampling procedure is as follows: 


EnCore Sampler 
 The EnCore™ sampler is a single use, commercially available device constructed of an inert 


composite polymer.  EnCore™ uses a coring/storage chamber to collect either a 5-gram or 25-
gram sample of cohesive soils.  It has a press-on cap with a hermetically vapor tight seal and 
a locking arm mechanism.  Three EnCore™ samplers shall be filled at each sample location 
using the following procedures: 


 Place the EnCore™ sampler into the EnCore™ T-Handle tool. 


 Push the sampler into the soil sample until the small o-ring on the plunger of the EnCore™ 
sampler is visible in the T-Handle viewing hole. 


 Wipe off any excess soil from the coring body exterior using a clean paper towel. 


 Place the cap on the end of the EnCore™ sampler and twist to lock the cap into place.   


 Remove the sampler from the T-Handle and lock the plunger by rotating extended plunger rod 
fully counterclockwise until the plunger wings rest firmly against the plunger tabs. 


 Place the label on the sampler and place the sampling into a labeled EnCore™ sampler bag 
and zip closed. 


 Place the filled EnCore™ samplers in a cooler with ice for overnight shipment to the laboratory 
using standard chain-of-custody procedures.  The soil samples must be prepared for analysis 
or frozen within 48 hours of sample collection. 


Field Preservation 
 The procedures for the field preservation method are as follows: 


 Push a one-time use plastic sampling tool such as a Terra Core™ sampler into the soil to be 
sampled to collect an approximately 5-gram sample aliquot. 


 Transfer the 5-gram aliquot to laboratory provided, pre-preserved, 40-milliliter vials containing 
a specific amount of methanol, sodium bisulfate, and/or organic-free water.  The number of 
vials provided with each preservative will vary by the laboratory performing the analysis.  One 
unpreserved container shall also be filled to allow for laboratory calculation of the sample dry 
weight.   


 Label each sample and place in a cooler with ice for overnight shipment to the laboratory 
using standard chain-of-custody procedures. 


2. Soil samples collected for parameters other than VOCs will be removed directly from the sample 
liner or sampling device and may be placed in a stainless steel (or other suitable material) bowl or 
bucket and homogenized. Field staff will take precautions to minimize the amount of grass, roots, 
and rocks transferred into the sampling container.  Sticks, stones, grass, and/or other debris will 
be removed from the sample.  Excess soil will be returned to the sample location. Soil samples 
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that will not become composite samples will be placed directly in the appropriate sample 
containers using a clean plastic or metal spatula, or by using a clean gloved hand. 


3. Composite samples will be prepared from discrete samples following collection of the required 
number of discrete sample specified for the sampling area.  Each discrete sample will be removed 
from its sampling liner either using a stainless steel extruder or by sliding the sample from the 
liner onto a clean sheet of aluminum foil or into a clean foil pan; discrete samples collected by 
hand auger, scoop or other similar method will be removed from the sample container and placed 
on a clean sheet of aluminum foil or into a clean foil pan.  After removing sticks, grass, stones, 
and other debris, each discrete sample will be separated into quarters – cores will be cut 
lengthwise into 4 equal portions, while disturbed samples will be homogenized and divided.  Three 
of the four quarters of each sample will then be placed into one of three individual foil pans. The 
fourth portion of the discrete sample will be placed in a plastic baggie, labeled, sealed, and stored 
separately for potential individual analysis. The compositing process of quartering discrete samples 
will be repeated for successive discrete samples until each of the three pans contains one quarter 
of each discrete sample.  The contents of each foil pan will then be thoroughly mixed either by 
hand or by using an electrical or mechanical mixer.  Upon completion of the mixing process, the 
contents of each individual pan will then be combined into one clean pan and again thoroughly 
mixed, resulting in one homogeneous sample.  The composite soil sample will then be placed in 
the appropriate sample containers, labeled, and placed on ice pending shipment to the laboratory. 


Maintenance  


Not applicable. 


Precautions  


Refer to the Health and Safety Plan for appropriate health and safety precautions. 


References  


ASTM Designation D1586 "Standard Test Method for Penetration Test and Split Barrel Sampling of 
Soil". 


ASTM Designation D1452 “Soil Investigation and Sampling by Auger Borings”. 


NJDEP, 2005. Field Sampling Procedures Manual 


New Jersey Technical Requirements for Site Remediation (N.J.A.C. 7:26E)  


New Jersey Well Construction and Maintenance; Sealing of Abandoned Wells (N.J.A.C. 7:9D, April 
2007) 


Attachments  


None 
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ACRONYMS AND ABBREVIATIONS 


3-D 3-dimentional 
cfm cubic feet per minute 
CH4 methane 
cm/s centimeters per second 
CO2 carbon dioxide 
mg/kg milligram per kilogram 
lbs/ft3 pounds per cubic foot 


O2 oxygen 
ppm parts per million 
scfm standard cubic feet per minute 
TYP tons per year 
AC1 Area of Concern 1 
Albéa  Albéa Americas, Inc. 
ANC American National Can 
bgs below ground surface 
CD Consent Decree 
DOT Department of Transportation 
ENVIRON ENVIRON International Corporation 
EVS Earth Volumetric Studio 
GAC granular activated carbon 
GWETS groundwater extraction and treatment system 
in Hg inches of mercury 
N.J.A.C. New Jersey Administrative Code 
NJDEP New Jersey Department of Environmental Protection  
NPT National Pipe Tapered 
PID photoionization detector 
PVC polyvinyl chloride 
PPPI Pechiney Plastics Packaging, Inc. 
PTFE polytetrafluoroethylene 
PTSE Pilot/Treatability Study Evaluation 
PVGCS Pohatcong Valley Groundwater Contamination Superfund 
QA/QC quality assurance/quality control 
QAPP Quality Assurance Project Plan 
PPE personal protective equipment 
RA Remedial Action 
Ramboll Environ Ramboll Environ US Corporation 
RD Remedial Design 
RDWP Remedial Design Work Plan 
RG remediation goal 
ROI radius of influence 
SOPs Standard Operating Procedures 
SOTA State of the Art 
SOW Scope of Work 
SSD sub-slab depressurization 
SVE soil vapor extraction 
TAT turnaround time 
TCE trichloroethene 
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USEPA United States Environmental Protection Agency 
VIRA Vapor Intrusion Remedial Action 
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VOC volatile organic compound 
VTC Vikon Tile Corporation 
WLY Warren Lumber Yard 
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1. INTRODUCTION 


On behalf of Pechiney Plastics Packaging, Inc. (PPPI), Ramboll Environ US Corporation (Ramboll 
Environ) has prepared this Draft Soil Vapor Extraction Pilot Study Work Plan, Operable Unit 3, 
Pohatcong Valley Groundwater Contamination Superfund Site, Warren County, New Jersey (the 
“Work Plan”) to present the results of pre-design pilot testing activities for soil vapor extraction 
(SVE), which may be implemented as part of the Operable Unit (OU3) Remedial Action (RA).  This 
Work Plan provides the proposed approach and implementation details for the performance of a 
field-scale pilot test for the evaluation of deep SVE within Source Area A of OU3.  This Work Plan 
has been prepared for inclusion as Appendix D in the Remedial Design Work Plan (RDWP) for OU3 
pursuant to Section VI.D of the Statement of Work (SOW) for  Remedial Design (RD) and Remedial 
Action (RA) for OU3, and the Consent Decree (CD)1.  


1.1 Site Description 


The OU3 Study Area is located in Washington Borough and is defined by the United States 
Environmental Protection Agency (USEPA) as the area that has been identified as the source area 
for trichloroethene (TCE) within the aquifer.  The OU3 Study Area comprises four properties known 
as: the American National Can (ANC), Area of Concern 1 (AC1), Vikon Tile Corporation (VTC) and 
Warren Lumber Yard (WLY) properties. The field scale pilot test for the evaluation of deep SVE will 
be conducted in Source Area A.  Source Area A is located in the vicinity of the Former Molding Room 
in the southwestern corner of the former ANC building.  The study area is about 20,000 square feet 
in area and is centered around POHMW12.  The location of OU3 (Source Area A) is shown on 
Figure 1. 


The currently active facility where Source Area A is located is comprised  of one main building, 
which houses administrative offices, production facilities, raw and waste materials storage areas, 
and warehouse shipping and receiving operations for Albéa Americas, Inc. (Albéa), the current 
property owner and the Owner Settling Defendant to the CD.  The eastern side of the property 
consists of an unused, vegetated land that borders State Highway 31.  The northern side of the 
building is a shipping and receiving area that includes loading docks, equipment storage areas, and 
raw materials and drum storage.  The western side of the building includes a paved area that 
contains raw material storage silos, a water tower, two groundwater production wells, two 
groundwater reinjection wells, and the soil vapor extraction (SVE) and sub-slab depressurization 
(SSD) treatment system2. (CDM Smith, 2016) 


1.2 Purpose of Pilot Study Work Plan 


This Pilot Study Work Plan provides details for conducting the deep SVE pilot test as required in 
Section VI.D of the OU3 SOW.  This Work Plan presents the proposed SVE pilot testing procedures, 
lists the necessary equipment and setup requirements to perform the pilot test, describes the pre-
design data collection activities, and discusses the data analysis methods for potential design of an 


                                               


1  In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of  America 
v. Bristol Myers Squibb Company, et. al. (Civil Action No. 14-cv-05798) effective March 11, 2015. 


2   The SSD system is associated with the 2014 Vapor Intrusion Removal Action (VIRA) SOW at the Washington 
Facility (2014 VI Removal Action SOW), Appendix B-3 to the CD, Pohatcong Valley Groundwater 
Contamination Superfund (PVGCS) Site, and became operational in July 2013.  
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SVE system to achieve the OU3 site-specific remediation goal (RG) of 1 miligram per kilogram 
(mg/kg) TCE in vadose zone soils. 


1.3 Work Plan Organization 


This Work Plan is organized in the following manner: 


 Section 2 – Pilot Study Overview 


 Section 3 – Pilot Test Setup and Equipment Requirements    


 Section 4 – Test Methods, Procedures, and Measurements    


 Section 5 – Quality Assurance and Quality Control   


 Section 6 – Waste Disposal   


 Section 7 – Data Evaluation 


 Section 8 – Reporting of Results 


 Section 9 – References 


These tasks are discussed in detail in the sections that follow.  The attachments provide the field 
data sheets (Attachment A), a copy of a draft Application for Preconstruction Permit and Certificate 
(Attachment B), and the specification sheets for the SVE pilot test blower (Attachment C), and SVE 
pilot test granular activated carbon (GAC) unit (Attachment D). 


2. PILOT STUDY OVERVIEW 


The SVE pilot test will be conducted within the former Molding Department room located inside the 
former ANC building at the location of the documented TCE release area.  The general layout of OU3 
(Source Area A) is illustrated on Figure 1 and the location of the SVE pilot test within the former 
molding department inside the Albéa building is shown on Figure 2.  Three SVE pilot test wells (one 
deep test well, one intermediate depth test well, and one shallow test well) will be installed during 
the performance of the pre-design investigation soil boring activities.  The three SVE pilot test wells 
will be located adjacent to each other inside the former molding department to facilitate the 
pneumatic testing of the vertical 110-foot unsaturated soil profile in OU3 (Source Area A).  SVE pilot 
testing will be conducted at each of the three SVE well depth intervals and will be performed in a 
sequential manner beginning with the deep SVE test followed by the intermediate SVE test and then 
the shallow SVE test.  The SVE pilot testing activities will continue until steady-state subsurface air 
flow conditions are reached so that the full effect of soil venting on the TCE soil impacts can be 
assessed.  After completion of the SVE pilot test, the results will be evaluated and presented in the 
Preliminary (30%) RD Report in accordance with the OU3 SOW.  The report will describe the test 
methods and procedures implemented during the test, document the test results, provide 
interpretations on the data, and an evaluation of the efficacy of SVE in meeting the RG of 1 mg/kg 
TCE to provide for design of a SVE system for OU3 Source Area A. 


2.1 Pilot Study Objectives 


The objectives of the SVE pilot study are to gather data that are required to design a SVE system to 
remediate unsaturated soil identified in OU3 (Source Area A), and assess if implementation of ISTR 
or deep SVE should be proposed as the primary remedy for OU3 by evaluating if SVE can effectively 
reduce soil and groundwater concentrations to the RG of less than 1 mg/kg TCE.  Specific design 
data to be evaluated by the pilot test are: 
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 Horizontal and vertical pneumatic conductivity of the subsurface soil; 


 Optimal subsurface air extraction flow rate; 


 Subsurface vacuum and air-flow radius of influence (ROI); 


 Subsurface air flow velocity versus distance from the extraction well; 


 TCE soil vapor concentration reduction and estimated mass removal rate; 


 Total volatile organic compound (VOC) concentration in extracted soil vapor and air 
discharge/emission rates; and 


 Potential variability in pneumatic performance throughout the vertical unsaturated soil profile in 
the OU3 Area. 


2.2 Health and Safety 


A Health and Safety Plan has been prepared to cover the SVE pilot testing work activities described 
herein.  The Site-specific Health and Safety Plan covering the SVE pilot testing activities is included 
with the RDWP as Appendix E.  All personnel involved with the pilot testing fieldwork will be 
familiarized with the health and safety requirements prior to commencing the activities and will 
comply with the health and safety requirements of Rio Tinto and Albéa, the Owner Settling 
Defendant to the CD.  Rio Tinto utilizes a corporate health and safety system based on risk 
elimination and reduction.  For this project, Ramboll Environ US Corporation (Ramboll Environ), 
PPPI’s designated Supervising Contractor for OU3, and all subcontractors will follow Rio Tinto’s 
health and safety systems and requirements.   


2.3 SVE Pilot Study Design Considerations 


As stated previously, a pilot study is necessary to gather site specific information necessary to 
design a SVE system that will be effective in achieving the site-specific RG for TCE in the vadose 
zone soils of Source Area A of OU3.  For SVE to be successful in remediating TCE in soil to a 
concentration of 1 mg/kg or less, a sufficient amount of air flow must be induced within the 
subsurface soil matrix to effectively partition the TCE from the solid (sorbed) phase to the vapor 
phase and remove the TCE vapors in the unsaturated zone through advective transport processes.  
Therefore, pilot testing will help quantify and evaluate these processes. 


To design the SVE pilot test for OU3, available site specific information gathered from the remedial 
investigations have been evaluated to determine the parameters for the SVE pilot test, including 
SVE equipment sizing, estimating the spacing of SVE pilot test extraction well and monitoring points 
based on the expected range of estimated vacuum and extraction well air flow rates for the 
unsaturated soil, the duration of the SVE pilot test program, the presence of utilities, and the 
existing layout/construction of the Albéa facility.  The information considered for the design of the 
SVE pilot test is described below. 


2.3.1 Ground Surface Conditions 


As previously mentioned, the SVE pilot test for OU3 will be conducted inside the Albéa building.  The 
floor within the building is constructed of with approximately 6 to 12 inches of concrete that is in 
good condition and finished on the surface with a concrete sealer and/or an epoxy finish.  This 
ground surface condition acts as a barrier to prevent the short-circuiting of air flow into the 
subsurface during soil venting, which is expected to result in increased soil venting efficiency. 
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2.3.2 Subsurface Soil Properties  


Previous soil borings performed in the OU3 Area document that the shallow unconsolidated soil 
primarily consists of clayey silt with sand, gravel, cobbles, and interspersed boulders. The soil 
deposits range in thickness from approximately 90 feet to more than 140 feet below ground surface 
(bgs).  


Geotechnical data from one soil sample (PPP-SBI-02 from 20-22 feet bgs) collected in the OU3 
(Source Area A) document that the soil in the upper 30 feet has an in-situ dry bulk density of 112 
pounds per cubic foot (lbs/ft3), a specific gravity of 2.66, a moisture content 15.1%, a permeability 
of 3.4x10-6 centimeters per second (cm/s), and a porosity of 33%.  For soils between 30 and 70 feet 
bgs, geotechnical data from one soil sample (PPP-SBI-04 from 60 to 62 feet bgs) indicate that the 
soil has an in-situ dry bulk density of 115.1 lbs/ft3, a specific gravity of 2.66, a moisture content 
12%, a permeability of 2.7x10-6 cm/s, and a porosity of 31%.  Additionally, geotechnical data from 
two soil samples collected between 80 and 90 feet bgs (PPP-SBI-01 from 83 to 85 feet bgs, and 
PPP-SBD-05 from 82 to 87 feet bgs) indicate that the soils have an average in-situ dry bulk density 
of 116.6 lbs/ft3,  specific gravity of 2.61 to 2.66, an average moisture content of 14.8%, a 
permeability of 2.9x10-8 cm/s to 2.2x10-6 cm/s, and an average porosity of 29%.  


Soils having these characteristics are estimated to have low-to-moderate intrinsic permeability on 
the order of 10-13 to 10-11 square meters (cm2) based on the saturated hydraulic conductivity 
described above using the air/water and density/viscosity relationships (USACE, 2002).  
Accordingly, when venting in soils of this type of composition, it is probable that the zone of air flow 
influence around a vapor extraction well may be small and could require a moderate to high vacuum 
(e.g., >10 inches of mercury [in Hg]).  The equipment for conducting the SVE pilot test will consider 
this range of parameters for planning the test.  


2.3.3 Soil Chemical Concentrations 


In 2006, ENVIRON International Corporation (ENVIRON)3 conducted an investigation to, inter alia, 
define the potential soil contamination associated with interior and exterior drain lines from the 
former ANC building.  As part of this investigation, 382 soil samples (plus 48 field duplicates) were 
collected and analyzed for VOCs.  Floor drains, sumps, and a drain line were identified in an area 
referred to as the Former Blak-Sol Operations Area (AOC 33), where solvents were used.  Shallow 
soil samples (less than 2 feet bgs) collected adjacent to the identified floor drains, sumps, and drain 
line had TCE concentrations that ranged from non-detect to 100 mg/kg.  In deeper soil samples 
collected from this area, concentrations of TCE up to 9,500 mg/kg were detected.   


From 2012 to 2015, CDM Smith conducted multiple investigations at Source Area A within the 
southwestern corner of the former ANC building, where the TCE degreasers are believed to have 
been formerly located.  A total of 165 soil samples (plus 11 field duplicates) were collected and 
analyzed for VOCs to determine the extent of the TCE contamination within Source Area A.  Twenty-
eight (28) of the 165 soil samples were collected from shallow soils (< 2 feet bgs) beneath the 
building slab, while the remaining soil samples were collected deeper than 2 feet bgs.  TCE 
concentrations in the shallow soils ranged from non-detect to 2.8 mg/kg.  TCE concentrations from 
subsurface soils (soils > 2 feet bgs) ranged from non-detect to 120 mg/kg (CDM Smith, 2016).  The 


                                               


3 Effective May 1, 2015, the legal name of ENVIRON International Corporation became Ramboll Environ US 
Corporation. 







 
 


DRAFT SOIL VAPOR EXTRACTION  Page 5 of 19   
PILOT STUDY WORK PLAN 
Operable Unit 3, Pohatcong Valley 
Groundwater Contamination Superfund Site 
Warren County, New Jersey  


 
 


 


maximum detection of TCE in both shallow and subsurface soils was in the southwestern corner of 
the former ANC building.  TCE is present above 1 mg/kg throughout the overburden and into the 
weathered bedrock zone to a depth of approximately 100 feet bgs beneath the former ANC building.  
From 70 to 100 feet bgs, a TCE hotspot was identified within Source Area A.  Concentrations from 
the hotspot area ranged from non-detect to 120 mg/kg (CDM Smith, 2016).  Appendix A of the 
Draft RDWP contains tables summarizing the soil sample data for VOCs collected during previous 
remedial investigation activities conducted in Source Area A of the former ANC building in 2006 by 
ENVIRON and from 2012 to 2015 by the USEPA’s contractor CDM-Smith.   


The physical properties of TCE, the primary chemical of concern in OU3 Source Area A, are 
presented below: 


Chemical CAS No. 
Vapor 


Pressure (mm 
Hg) 


Henry’s Law 
Constant (atm . 


m3/mole) 


Boiling 
Point 


(deg C) 


Organic Carbon Partition 
Coefficient [Koc] 


(L/kg) 


Trichloroethene 79-01-6 69 0.00985 87.2 60.7 


Reference: USEPA Regional Screening Levels (RSLs) - Chemical Specific Parameter Tables (June 2017).  EPI Suite™, EPA Office 
of Pollution Prevention Toxics and Syracuse Research Corporation (SRC). 


 


2.4 Air Discharge Permitting 


Based on the New Jersey Administrative Code (N.J.A.C.), Section 7:27-8.1, a SVE pilot test meets 
the definition of an environmental improvement because pilot testing is conducted on a temporary 
basis for the collection of data to provide for design of a remedial technology.  For projects where 
pilot testing is to be conducted that will result in potential air emissions, Section 7:27-8.9 specifies 
that an application for a preconstruction permit and certificate is required.  As such, a draft 
application for a preconstruction permit and certificate has been prepared in accordance with 
Section 7:27-8.4, which specifies the registration and submittal process.  A copy of the draft 
Application for a Preconstruction Permit and Certificate is provided in Attachment B.  The draft 
application includes details regarding the equipment used for the pilot test (and control devices). 
Pursuant to Section 7:27, Appendix 1, the applicable air emissions thresholds for total VOC and TCE 
are as follows: 


 Total VOC State of the Art (SOTA) threshold: 5.0 tons per year (TPY) (0.05 lbs/hr reporting 
threshold); and 


 TCE SOTA threshold: 10,000 pounds/year (0.01 lbs/hr reporting threshold). 


To demonstrate compliance with the above requirements, the amount of VOCs and TCE that could 
potentially be emitted to the atmosphere during the pilot test were calculated.  To facilitate this 
calculation, the mass of TCE estimated in the soil was calculated from the 3-Dimentional (3-D) Site 
Characterization Model that was conducted using the Earth Volumetric Studio (EVS) software 
presented in Section 2 of the RDWP, was used to estimate TCE emission rates.  A conservative 
estimate of the radius of influence for the SVE pilot testing of 25 feet was assumed.  Based on this 
assumption and that the pilot test will exchange at least two to three pore volumes for a SVE flow 
rate of 200 cubic feet per minute (cfm), it is estimated that each test will be approximately 2.5 
hours per test, which is the basis for the emissions calculations.  
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Based on the 3-D site characterization model completed for the soil layers in the vicinity of the SVE 
pilot test well locations and the estimated SVE pilot test zone of influence (25-foot radius), the 
maximum mass that could potentially be emitted from SVE pilot testing performed in deep soil is 
3.59 pounds. This is below the 10,000 pounds TCE per year threshold and the 5 tons VOCs per year 
threshold.  Emission rates were also calculated for each SVE pilot test well based on an assumed 
worst case extraction flow rate of 200 scfm. The three SVE pilot test wells, the calculated maximum 
TCE emission rates were as follows: 0.39 lb/hr (SVE-1A); 0.12 lb/hr (SVE-1B); and 0.57 lb/hr (SVE-
1C). Average short-term TCE emission rates were also calculated as follows: 0.13 lb/hr (SVE-1A); 
0.08 lb/hr (SVE-1B); and 0.27 lb/hr (SVE-1C). These calculated TCE emission rates are greater than 
the reporting threshold of 0.01 lb/hr TCE defined in N.J.A.C. 7:27-8, Appendix 1, Table B.  Since the 
reporting threshold was exceeded, risk assessment calculations were completed using NJDEP’s Risk 
Screening Worksheet.  Based on this conservative screening model, a hazard quotient for short-
term non-carcinogenic effects was calculated in excess of 1 for uncontrolled emission of TCE.  
Therefore, treatment of the air discharge will be required for the SVE pilot test, and the selected air 
discharge treatment system will control emissions such that the short-term non-carcinogenic effects 
will be considered negligible according to the New Jersey Department of Environmental Protection's 
(NJDEP’s) Risk Screening Worksheet. The emissions calculations are presented in Table 1, and a 
copy of the draft Application for a Preconstruction Permit and Certificate is included in Attachment B. 
Details on the air discharge treatment system are included in Section 3.2.5.  


3. PILOT TEST SETUP AND EQUIPMENT REQUIREMENTS 


This section describes the equipment and set-up necessary to perform the SVE pilot test.   


3.1 SVE Well and Vacuum Monitoring Point Installation 


To complete the pilot testing program, the installation of SVE wells and vacuum monitoring points in 
the OU3 Area will be required.  The following sections outline the installation methods, materials of 
construction, and well/monitoring point nomenclature that will be used during installation activities. 


3.1.1 SVE Wells 


Three SVE wells (SVE-1A, SVE-1B, and SVE-1C) to facilitate soil venting for the pilot test will be 
installed at the approximate locations shown on Figure 2.  The borings for the SVE wells will be 
completed using sonic drilling equipment customized for indoor use and low overhead clearance 
applications.  The borings will be completed using a 4-inch diameter core barrel with 7-inch 
diameter override casing.  Soil sampling will be performed at the SVE pilot test well boring locations 
in accordance with the Pre-Design Soil Sampling and Analysis Plan.  Note, refer to the RDWP for 
details pertaining to the sampling and analysis of soil for the pre-design investigation.  Pilot test well 
SVE-1A will be completed at 30 feet bgs (i.e., feet below the finished floor elevation inside the Albéa 
building), SVE-1B will be completed at a depth of 70 feet bgs, and SVE-1C will be completed at a 
depth of 110 feet bgs.  The total depth of the wells may be slightly revised in the field based on 
observations by the field geologist and/or the pre-design soil sampling results. 


The SVE wells will be constructed as a single-cased well with 10 feet of 0.020-inch continuous wire 
wrapped stainless steel screen (Type 304 stainless steel).  The SVE well risers will be Schedule 40 
carbon steel and equipped with threaded joints for connection to the stainless steel well screen.     
The SVE wells will be constructed with 3-inch diameter well screens and risers and the casing 
terminated just below the interior floor surface.  Each SVE pilot test well will be protected by a 12-
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inch diameter flush-mount steel compartment or well vault concreted in-place.  The SVE well riser at 
the surface will be threaded National Pipe Tapered (NPT) to facilitate the placement of an airtight 
locking cap and connection to the SVE pilot test piping and equipment.  The annular space 
surrounding the SVE well screen will be backfilled with a No. 2 or No. 3 silica sand pack to at least 
one foot above the top of the well screen.  A minimum 2.5-foot bentonite chip seal will be placed 
within the annular space above the top of the sand pack and hydrated.  The remaining annular 
space surrounding the well riser will be backfilled with a heat resistant Type H or Type G cement 
grout to approximately 2 feet below the floor surface.  The grout will be installed from the top of the 
bentonite seal upwards using a tremie pipe.  The upper two feet of annular space will be backfilled 
with concrete.  The construction details of the SVE pilot test wells are illustrated on Figure 3. 


3.1.2 Vacuum Monitoring Points 


A total of three subsurface vacuum monitoring point (VMP) borings will be installed in the area 
surrounding the SVE pilot test wells (VMP-1, VMP-2, and VMP-3) as shown on Figure 2.  The VMPs 
will be used to measure subsurface vacuum and sample soil gas at various horizontal distances and 
vertical depth intervals within the unconsolidated soil during SVE pilot testing activities.  Each VMP 
boring will contain eight monitoring ports (screens) that will be distributed at various depth intervals 
throughout the vertical unsaturated soil profile.  Each vertical VMP will be sequentially labeled using 
the “A” identifier for the shallowest uppermost port, “B” for the next port in the sequence below and 
so on.  The intervals between the monitoring ports will be sealed with a heat resistant Type H or 
Type G cement grout to isolate the screens and to prevent short-circuiting over the vertical profile.  
Each individual vacuum monitoring port will consist of a one-half inch diameter stainless steel 
screen constructed by Geoprobe Systems® that is 6-inches in length and connected to Teflon® 
polytetrafluoroethylene (PTFE) tubing that extends up to the surface.  The PTFE tubing connected to 
each port will be colored to identify its location/depth interval (Green, Red, Blue, Grey, Yellow, 
Orange, Black, and Natural for the eight depth intervals [A though H] at each VMP) and a ¼-inch 
stainless steel ball valve will be connected to the PTFE tubing to facilitate connection to the 
necessary monitoring equipment.  The ball valves will be protected in an 18-inch diameter flush-
mounted steel protective compartment concreted in-place.  The VMP construction details, including 
the nomenclature that will be used for identifying each VMP depth interval is illustrated on Figure 4. 


3.2 Pilot Test Equipment and Setup 


The SVE equipment (blower and associated control panel) will be staged near the vicinity of the SVE 
pilot test wells inside the former molding department inside Albéa facility.  The SVE blower 
equipment will be a skid-mounted unit supplied by a remediation equipment vendor.  Flexible 3-inch 
diameter vacuum hose with Cam-Lock™ fittings will be used to connect the SVE blower equipment 
to the SVE test well.  The SVE pilot test equipment, process air piping systems, and electrical 
connections required to operate the pilot test equipment is described in the following sections. 


3.2.1 Process Piping System 


A 3-inch diameter Schedule 40 polyvinyl chloride (PVC) pipe that is approximately 8 to 10 feet long 
and mounted to a board and placed on the floor adjacent to the SVE test well will be connected to 
the SVE well head using 3-inch diameter flexible vacuum rated hose with Cam-Lock™ fittings.  The 
PVC pipe will be fitted with ports for measuring air flow extraction rates using a Dwyer® air flow 
sensor, a temperature gauge for measuring the process air from the SVE well, a flow valve to 
regulate the air flow rate at the SVE well, and sampling ports to collect air samples.  The 
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downstream end of the PVC will be connected to the SVE blower unit using a 3-inch or 4-inch 
diameter vacuum flex hose fitted with Cam-Lock™ fittings. 


The air discharge from the SVE pilot test blower will be connected to a 3-inch or 4-inch diameter 
flexible hose fitted with Cam-Lock™ fittings and routed along the floor to the outside of the Albéa 
building.  The process discharge piping will be connected to vapor phase granular activated carbon 
canisters for removal of VOCs prior to discharge to the atmosphere.  Detail about the air emission 
treatment system is discussed in Section 3.2.5. 


3.2.2 Electric Power Supply 


Electricity for the pilot test equipment will be provided by connecting a temporary electrical service 
from the main control panel on the pilot test SVE unit to a main breaker panel located inside the 
Albéa facility.  The temporary electric hookup will be made by a licensed electrician during setup of 
the pilot test equipment.  The electric service required for the SVE blower equipment will be one 
120/240 VAC 20 amp service with ground and one 240/460 VAC 50 amp service with ground.   


3.2.3 SVE Pilot Test Blower 


The SVE pilot test blower equipment will be a skid-mounted blower unit as shown in Attachment C.   


The pilot test unit controls and instrumentation are designed for Class I Division II locations and the 
major system components include the following: 


 Equipment Supplier: Enviro-Equipment, Inc. (or other approved vendor with the required 
equipment listed below). 


 Equipment Type: SVE Pilot Test Extraction Steel Skid 


 Skid Size: W=48”, L=96”, H=88” (with exhaust stack) 


 SVE blower type and model: Rietschle C-VLR 400 Claw Vacuum Blower, or equivalent 


 Maximum SVE Air Flow Capacity: 240 CFM at 20 in. Hg  


 Motor Horsepower: 10 


 Inlet Connections: 3 inches 


 Outlet Connection: 4-inch diameter line with Camlock fitting 


 Vapor Liquid Separator Storage Capacity: 50 gallons 


 Condensate Removal Capacity: Up to 15 GPM 


 Full Load Electrical Amps @ 480-240/3/60: 12-24A 


 Main Electrical Panel Circuit Breaker Requirement: 30 to 50 amp 


 Main Control Panel: 240 or 480V, 3-phase 


 Electrical Rating: Class 1, Division 2 


If water is generated during the pilot test it will be contained in 55-gallon Department of 
Transportation (DOT)-compliant drum(s) and staged on-site for treatment and disposal via the OU1 
Groundwater Extraction and Treatment System (GWETS).  Additional detail regarding the disposal of 
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waste generated during the SVE pilot testing activities is provided in Section 6.  An illustration of the 
pilot test blower skid is provided below. 


 


3.2.4 Monitoring Equipment 


The testing and monitoring equipment to be used during the SVE pilot test is listed below: 


 Pressure/vacuum magnehelic gauges with vacuum range of 0.01-inch water column to 
100 inches water column for manual measurements of vacuum at each of the VMPs during the 
pilot test. 


 Continuous vacuum measurements will be collected from three vertical vacuum monitoring port 
locations at each VMP (nine total) using absolute pressure transducers with data-logging 
capabilities.  These measurements will be used for determining the rate of vacuum propagation 
during the test and to calculate the pneumatic conductivity of the unsaturated soil.  Subsequent 
data evaluation and air flow modeling will be performed to determine the subsurface air flow 
rate that can be established at a distance from the SVE well.  Additional discussion on the data 
evaluation that will be performed is presented in Section 7. 


 Averaging pitot tube and differential pressure gauge (Dwyer® flow sensor for a 3-inch diameter 
pipe). 


 Photoionization detector (PID; 10.6 eV lamp) MiniRAE or equivalent. 


 Temperature monitoring gauge. 
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 One-liter Summa canisters w/ 30-sec regulator (see Section 4.3.4 for number of canisters 
needed). 


 Soil gas analyzer with CO2, O2 and CH4 monitoring capabilities. 


An itemized equipment checklist for the required equipment needed for the pilot test is contained in 
Attachment A.  Details pertaining to the test measurements and monitoring to be performed during 
the SVE pilot test is discussed in Section 4.3. 


3.2.5 Air Discharge Treatment System 


Based on the air discharge permitting requirements discussed in Section 2.4, the air emissions 
produced by pilot testing will require treatment prior to discharge to the atmosphere.  To estimate 
the amount of GAC needed for the pilot test, an off gas concentration of 5.4 ppm of TCE was 
calculated using the maximum estimated soil gas concentrations based on the 3-D site 
characterization model of the TCE-impacted soil layers in the vicinity of the SVE pilot test well 
locations. 


Based on the maximum SVE air discharge flow rate and off gas concentration, approximately 720 
pounds of GAC are needed to effectively treat the VOC emissions during the SVE pilot test.  The GAC 
would consist of four 55-gallon steel container units that are approximately 22.5 inches in diameter 
by 35.2 inches high. The GAC units will be connected in parallel, with a header pipe separating the 
discharge air flow into two separate air streams, each at approximately 100 standard cubic feet per 
minute (scfm) or less.  Each lead GAC unit will be followed by a lag GAC unit to prevent 
breakthrough.  Each GAC unit is equipped with flanged inlets and outlets for easy connection to the 
SVE discharge pipe.  


The GAC units will be connected in series for use during the pilot test to provide the necessary 
redundancy to avoid breakthrough and air discharge VOC exceedances.  A schematic diagram of the 
GAC unit configuration and operating performance specifications of a single GAC unit is provided in 
Attachment D.  The spent carbon would be temporarily staged on-site following completion of the 
pilot testing activities and transported off-site for disposal in accordance with the Transportation and 
Disposal Plan contained in Appendix C of the RDWP. 


4. TEST METHODS, PROCEDURES AND MEASUREMENTS 


This section describes the testing methods, procedures and measurements to be performed during 
the SVE pilot test.  The test methods and procedures described in this section are consistent with 
standard methods for conducting SVE pilot tests and performing soil venting performance 
assessments in accordance with the recommendations presented in the following guidance 
documents:  


 Engineer Manual on Soil Vapor Extraction and Bioventing (USACE, 2002).  


 Development of Recommendations and Methods to Support Assessment of Soil Venting 
Performance and Closure (USEPA, 2001), 
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4.1 Step Test 


A variable flow rate (step) test will be performed for the first phase of the SVE pilot test to evaluate 
air flow frictional losses at the SVE well screen, determine the relationship between applied vacuum 
and air/soil vapor flow rate from the SVE well, and to determine a range of system operating 
parameters for potential full-scale system design.  In general, the step test consists of applying 
vacuum to the SVE well and sequentially increasing the flow rate and vacuum in short incremental 
time steps and measuring the air extraction flow rate during each step.  Once the vacuum at the 
wellhead stabilizes, air flow rates are recorded, and the vacuum is increased until a maximum flow 
rate is established.  During the step test it is anticipated that the vacuum at each SVE well will be 
increased approximately 5 to 10 inches of water column pressure for each step until the maximum 
capacity of the blower or air flow yield of the formation has been reached.  The incremental vacuum 
stepping will depend on the subsurface soil permeability and the pilot test equipment capacity and 
will be incrementally adjusted in the field based on real-time data observations.  The applied 
vacuum at each step will be maintained for a period of 15 to 20 minutes (or until the vacuum 
readings observed at the SVE well have stabilized), after which the vacuum will be increased to the 
next “step” for successive 15- to 20-minute period.  This process will continue until the maximum 
air extraction flow rate has been reached.  Stepped-rate test data will be manually collected and 
recorded in a field log book to include: 


 Vacuum at the SVE blower intake (Inches of Hg); 


 Vacuum at the SVE well-head (Inches of Water); 


 SVE blower inlet air flow rate (scfm); and 


 Air flow rate at the extraction well-head (scfm).  


The results of the step test will be used to select the optimum air flow rate for which to run the 
constant-rate SVE pilot test, which is described in the following section.  SVE step tests will be 
performed at each of the three SVE wells (SVE-1A, SVE-1B, and SVE-1C).  The SVE flow rate used 
to perform the constant rate test is discussed below and will be determined by the inflection point of 
the graph of extraction well air flow rate on the (x-axis) and the applied well-head vacuum (y-axis) 
developed using the incremental step test measurements. 


4.2 Constant Rate Test 


Following completion of the step testing procedure, constant-rate SVE tests will be performed at 
each of the three SVE wells, independent of one another, to collect the necessary design data to 
evaluate the pneumatic conductivity of the unsaturated soil matrix and to determine the influence 
SVE has on the impacted soil under steady-state conditions.   


A series of three constant-rate tests will be performed at each SVE pilot test well to understand the 
vacuum distribution/zone of influence as it approaches steady-state.  Constant rate tests will be 
performed at 50%, 75%, and 100% of the optimum air flow rate and vacuum at each SVE well as 
determined during the stepped-rate test.  The constant rate performance testing at each well will 
continue until the vacuum and air extraction flow rate at the SVE well reaches a steady state 
condition.  Each constant rate test will be conducted for approximately 1.5 to 2.5 hours, allowing for 
the exchange of at least two to three pore volumes. The following test data will be collected during 
each constant rate test and recorded at approximate 30-minute intervals throughout the test 
period: 
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 Vacuum, air flow rate, and temperature at the extraction well-head; 


 SVE blower inlet flow rate and vacuum; 


 SVE blower outlet flow rate, pressure, and temperature; 


 Vacuum at designated VMPs (using magnehelic gauges); 


 Vacuum at designated VMPs with absolute pressure transducers; and 


 Measure condensate volume accumulated in SVE knockout tank. 


Section 4.3 provides additional detail on the measurements to be collected for the constant-rate 
SVE pilot test. 


4.3 Test Measurements 


4.3.1 Baseline Data Collection 


The constant-rate SVE pilot test will involve measuring the effects of applying various air extraction 
flow rates and vacuums to the SVE wells.  Prior to initiating the pilot test, baseline monitoring of 
subsurface conditions will be performed and the integrity of all systems and connections will be 
inspected.  Baseline monitoring will include: 


1. One baseline subsurface vacuum measurement taken at each VMP in the test area.  Vacuum 
readings using magnehelic gauges will be taken at vacuum monitoring port VMP-1A through H, 
VMP-2A through H, and VMP-3A through H.  All manual baseline vacuum readings will be 
documented in the project field log book or on specific pilot test field data sheets.  Field data 
sheets for documentation of monitoring data are contained in Attachment A.  


2. Soil gas quality at each of the VMPs for field analysis of carbon dioxide (CO2),oxygen (O2), 
methane (CH4), and VOCs.  Soil gas will be sampled at VMP-1A through H (at each depth 
interval), VMP-2A through H, and VMP-3A through H.  Samples will be collected using a vacuum 
air pump and a 2-liter Tedlar® bag and analyzed using a field soil gas analyzer and a 10.6 eV 
PID.   


Changes in CO2, O2, CH4, and VOC at the vadose zone monitoring points are useful for assessing 
pore volume exchange as a result of soil venting in the subsurface.  Observed vacuum at a 
monitoring point does not guarantee sufficient vapor flow.  However, significant changes in soil gas 
composition during the test are evidence of vapor flow. 


4.3.2 Vacuum and Air Extraction Flow Rate 


Subsurface vacuum will be monitored during the SVE pilot test at the VMPs throughout each 
constant rate test performed at SVE-1A, SVE-1B, and SVE-1C.  During the constant rate testing 
period, magnehelic gauge readings will be recorded on 30-minute intervals at selected monitoring 
ports during each constant rate test performed at the 50%, 75%, and 100% flow rate testing 
intervals.  Vacuum, air flow rate, and temperature will also be measured at the SVE well head and 
recorded on 30-minute intervals.  These readings will be documented in the field throughout the 
duration of the constant rate testing period.  


The air extraction flow rate, vacuum, pressure and temperature at the SVE blower inlet and outlet 
will also be measured to document and monitor the process air discharge rate.  Air flow 
measurements will be obtained using a differential manometer connected to an averaging flow 
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sensor/pitot tube sized for the pipe diameter in which the flow sensor is located.  Readings will be 
manually recorded on 30-minute intervals during the constant rate testing period. 


The SVE air flow zone of influence will be determined by calculating soil pore-gas velocities at 
distance from the extraction well.  To evaluate the soil pore gas velocity, the pneumatic conductivity 
of the vadose zone must be determined.  During the constant rate tests, absolute pressure 
transducers with data-logging capabilities will be used to record continuous vacuum measurements 
at three selected depths within each of the three VMPs.  The transducer measurements will be set to 
record the instantaneous vacuum response upon start-up of the pilot test blower and will continue 
up to completion of each flow test interval.  The instantaneous measurements will provide transient 
vacuum response data necessary to calculate the pneumatic conductivity of the vadose zone.  
Further detail pertaining to the data analysis methods to be used for determining the pneumatic 
conductivity of the vadose zone is discussed in Section 7.    


A summary of the vacuum and air extraction flow rate monitoring data to be collected during each 
SVE test is presented in the table below. 


Sample Location Test Parameter Measurement Method 
Measurement 


Frequency 


Vacuum monitoring 
ports*: 


VMP-1C/F/H 
VMP-2C/F/H 
VMP-3C/F/H 


Vacuum Absolute pressure 
transducer 


Recorded continuously 
with data logger on a 
logarithmic scale during 
constant rate testing at 
SVE-1A, SVE-1B, and 
SVE-1C for the 50%, 
75% and 100% flow 
testing intervals. 


Vacuum monitoring 
ports*: 


VMP-1A/B/D/E/G  
VMP-2A/B/D/E/G  
VMP-3A/B/D/E/G  


Vacuum Magnehelic Gauge Every 30 minutes during 
constant rate testing at 
SVE-1A, SVE-1B, and 
SVE-1C for the 50%, 
75% and 100% flow 
testing intervals. 


SVE well-head: 


SVE-1A, SVE-1B and 
SVE-1C  


Vacuum, temperature, 
and air flow rate 


Magnehelic Gauge, 
Temperature Probe, and 
Averaging pitot 
Tube/differential 
manometer 


Every 30 minutes during 
constant rate testing at 
SVE-1A, SVE-1B, and 
SVE-1C for the 50%, 
75% and 100% flow 
testing intervals. 


Vacuum Blower Inlet Vacuum and air flow rate  Magnehelic Gauge and 
Pitot Tube/ differential 
manometer  


Every 30 minutes during 
constant rate testing at 
SVE-1A, SVE-1B, and 
SVE-1C for the 50%, 
75% and 100% flow 
testing intervals. 
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Sample Location Test Parameter Measurement Method 
Measurement 


Frequency 


Vacuum Blower Outlet Pressure, temperature 
and air flow rate 


Magnehelic Gauge, 
Temperature Probe, and 
Pitot Tube/ differential 
manometer  


Every 30 minutes during 
constant rate testing at 
SVE-1A, SVE-1B, and 
SVE-1C for the 50%, 
75% and 100% flow 
testing intervals. 


* Refer to Figure 4 for the depth intervals corresponding to the alphanumeric VMP designations.  


During the constant rate testing period, the SVE system knockout tank will be checked routinely to 
measure any accumulation of condensate in the system. 


4.3.3 Soil Gas Concentration 


As observed vacuum at a monitoring point does not necessarily guarantee sufficient vapor flow, 
changes in soil gas concentration (CO2, O2, CH4, and VOC) within the vadose zone are useful for 
assessing the pore volume exchange during SVE testing.  A significant change in soil gas 
composition during the test is evidence of vapor flow.  To provide an additional line of evidence that 
subsurface vapor flow is occurring during the pilot test, soil gas samples will be collected at 
designated depth intervals at each of the three VMPs at the conclusion of each constant rate testing 
interval (50%, 75%, and 100%) for field analysis of CO2, O2, CH4, and total VOC.  Air samples will 
be collected using a vacuum air pump and a 2-liter Tedlar® bags from the VMPs.  Prior to sample 
collection, a minimum of1 Liter of air will be purged from the PTFE tubing attached to each of the 
VMPs to obtain a representative air sample for analysis.  Following purging of the PTFE tubing, the 
2-liter air sample will be collected in the Tedlar® bag and analyzed for CO2, O2, and CH4 using a 
field soil gas analyzer and total VOC using a 10.6 eV PID.  The Tedlar® bag will be purged between 
each sampling event and re-used throughout the testing period.   


A summary of the soil gas composition sampling to be performed during the constant rate SVE 
testing period is presented in the table below.   


Sample Location Test Parameter Sample Method 
Measurement 


Frequency 


Vacuum monitoring 
ports*: 


VMP-1A/B/D/E/G  
VMP-2A/B/D/E/G  
VMP-3A/B/D/E/G  


 


CO2, O2, CH4, and total 
VOC 


Grab Sample: 2-L Tedlar® 
bag with vacuum pump.  
Measure CO2, O2, and CH4 
concentration in field with 
soil gas analyzer and 
total VOC with 10.6 eV 
PID. 


Once at the end of each 
constant rate test at SVE-
1A, SVE-1B, and SVE-1C 
for the 50%, 75% and 
100% flow testing 
intervals. 


* Refer to Figure 4 for the depth intervals corresponding to the alphanumeric VMP designations.  


4.3.4 Air Discharge 


Total VOC from the SVE pilot system discharge stack will be monitored to evaluate air discharge 
concentrations and emission rates.  Because the SVE pilot test is designed to test three depth 
intervals in the vadose zone and include multiple air extraction flow rates, air samples will be taken 
daily during the constant rate pilot testing while operating at the maximum 100% air flow extraction 
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rate test.  To determine the VOC emissions, air discharge samples will be collected using 1-liter 
Summa canisters with 30-second regulators and submitted for laboratory analysis of VOC using 
USEPA Test Method TO-15.  The sample name for the samples submitted to the laboratory will 
follow a standard convention.  The sample name will consist of an alphanumeric code that will 
identify the project site, sample location, and collection date.  The first identifiers in the sample 
name will consist of the code POH then the sample port name.  This will be followed by a six-digit 
numeric code indicating the date the sample was collected (yymmdd). The analytical methods and 
turnaround times for the TO-15 analysis are provided in Table 2 of the Quality Assurance Project 
Plan (QAPP), and the lists of analytes are provided in Table 5 of the QAPP.  Periodically the QAPP for 
the project is updated, and submitted to the USEPA for review and approval.  QAPP Revision 9 has 
been prepared and has been submitted concurrently with this plan.  The most recent version of the 
QAPP should be referenced for the current information on analytical methods, lists of analytes, and 
holding times.  The laboratory Quality Assurance Manual and Standard Operating Procedures (SOPs) 
are also included in the QAPP.  Please note that the analytical laboratories will use the most current 
versions of their internal documents if they have been updated since the submittal of the QAPP. 


Air samples will also be collected from the air discharge stack at approximate 1-hour intervals using 
2-liter Tedlar® bags and analyzed for total VOC in the field using a PID (10.6 eV lamp).  PID 
measurements will be documented in the field log book or pilot test monitoring field log sheets 
contained in Attachment A.  


A summary of the air sampling to be performed during the constant rate SVE pilot test is presented 
in the table below. 


Sample Location Test Parameter Sample Method Measurement Frequency 


SVE Blower Discharge 
Stack (pre-treatment) 


(During Constant Rate SVE 
Testing Period)  


VOC by USEPA TO-15 
(Normal turnaround time 
[TAT]) 


Grab Sample: 1-L 
Summa Canister with 
30-second regulator 


One sample during each 
constant rate test at SVE-1A, 
SVE-1B, and SVE-1C while 
conducting the 100% flow 
testing interval. 


Total VOC (parts per 
million [ppm]) 


Grab Sample: 2-L 
Tedlar® bag and PID 
(10.6 eV) 


Approximate 1-hour intervals 
during constant rate test at 
SVE-1A, SVE-1B, and SVE-1C 
for the 50%, 75% and 100% 
flow testing intervals1.  


Post-Carbon Discharge 


(During Constant Rate SVE 
Testing Period)  


VOC by USEPA TO-15 
(Normal TAT) 


Grab Sample: 1-L 
Summa Canister with 
30-second regulator 


One sample during each 
constant rate test at SVE-1A, 
SVE-1B, and SVE-1C while 
conducting the 100% flow 
testing interval. 


Total VOC (ppm) PID (10.6 eV) Approximate 1-hour intervals 
during constant rate test at 
SVE-1A, SVE-1B, and SVE-1C 
for the 50%, 75% and 100% 
flow testing intervals1. 


1 One of the PID measurements shall be taken concurrent with Summa can air sample collection.  PID samples 
will be collected using a 2-liter Tedlar® bag. 
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5. QUALITY ASSURANCE AND QUALITY CONTROL 


Ramboll Environ will follow a number of procedures in order to collect data that meet the quality 
assurance/quality control (QA/QC) requirements, in accordance with the QAPP contained in 
Appendix B of the RDWP.  Field equipment (e.g., PID) will be calibrated prior to the beginning of 
each field day per manufacturer’s recommendations.   


All Summa can air samples collected during the SVE pilot testing activities will be shipped or 
delivered to a qualified laboratory under chain-of-custody procedures.  Ramboll Environ will also 
ensure that all laboratory analyses meet sufficient method detection limits and will obtain a full 
laboratory data report, which includes appropriate laboratory QA/QC checks.   


The following quality assurance/quality control measures will be implemented during the SVE pilot 
testing activities:   


 Decontamination procedures and measures to minimize the potential for cross-contamination of 
samples will be followed in accordance with Ramboll Environ’s standard operating procedures, 
included in the QAPP contained in Appendix B of the RDWP. 


 All site activities will be recorded in a bound field notebook or on field data sheet specific to the 
SVE pilot testing tasks. 


 Stringent chain of custody procedures will be followed in accordance with Ramboll Environ’s 
SOPs. 


 Air monitoring equipment will be calibrated at the beginning of each workday and will be 
performed in accordance with the manufacturer’s recommendations and recorded in the field log 
book. 


Air Samples Submitted for Laboratory Analysis 


The following requirements and laboratory analysis methods for air samples collected during the 
pilot test will be as follows:   


 Summa canisters are to be evacuated, laboratory-cleaned 1-liter stainless steel canisters 
equipped with the designated air flow controller/regulator. 


 All air samples are to be grab samples collected from the designated sampling port using 
dedicated Teflon-lined tubing. 


 Laboratory analysis of air samples to be submitted to Accutest Laboratories (Dayton, New 
Jersey), TestAmerica (Burlington, Vermont), or Integrated Analytical Laboratories (Randolph, 
New Jersey) for VOC analysis using USEPA Method TO-15. 


 Sampling will be conducted in compliance with the QA/QC protocols specified in the QAPP, 
including the collection of field duplicates at a rate of 1 duplicate per 20 analytical samples. 


 It is anticipated that dedicated and/or disposable sampling equipment will be used, so field and 
equipment blanks are not planned. 


Field Documentation 


All site activities will be documented in a bound field notebook, and the following activities are 
included in daily documentation: 
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 Chronological log of site activities. 


 Personnel working on the site. 


 Procedures for sampling and other routine activities associated with the pilot testing activities. 


Data Validation 


Data validation will be performed on 100% of the data packages generated for sampled submitted 
to the analytical laboratory.  The data validation will be performed in accordance with the QAPP. 


6. WASTE DISPOSAL 


Condensate, decontamination water, and soil cuttings will be contained in 55-gallon DOT-compliant 
drums, labelled, and temporarily staged on site.  Samples of the investigative-derived waste will be 
characterized to facilitate proper disposal.  Disposable personal protective equipment (PPE) 
equipment used for sampling activities will be contained in trash bags and disposed of as general 
refuse.  


Following receipt of the waste sampling results, advance notification of waste disposal activity will 
be provided to the USEPA prior to off-site shipment to the approved disposal facility.  Shipments of 
the drill cuttings off-site will be manifested to meet state and federal requirements and will be 
managed in accordance with the Transportation and Disposal Plan contained in Appendix C of the 
RDWP. 


Condensate generated during pilot testing activities will be contained in 55-gallon DOT-compliant 
drum(s) and staged on-site for subsequent treatment and disposal via the OU1 GWETS. 


7. DATA EVALUATION 


The results from the SVE pilot test will be evaluated to determine the efficacy of the SVE technology 
to address the TCE impacts in the deep unsaturated soil in OU3 (Source Area A). The evaluations to 
be performed consist of: 


 An evaluation of the performance of SVE in meeting the criteria listed in Section 3 of the RDWP 
to determine if SVE alone can achieve the RG;  


 Determining the optimal vacuum and extraction well air flow rate to apply at each SVE test well 
and depth interval; 


 Understanding the magnitude and distribution of vacuum influence throughout the vadose zone; 


 Calculating the pneumatic conductivity of the subsurface soil.  The vacuum response data from 
the absolute pressure transducers will be analyzed using either a confined or a leaky aquifer 
solution method using AQTESOLV® software version 4.5 (HydroSOLVE, 1996-2007) to calculate 
the horizontal pneumatic transmissivity of the soil matrix.  The input parameters will be 
corrected for airflow using the appropriate water/air density-viscosity relationships; 


 Calculating the subsurface soil pore gas velocity distribution.  To facilitate the computation of the 
subsurface soil pore gas velocity, the 3-D finite-difference flow model MODFLOW (USGS, 2000), 
or other USEPA-approved model for evaluating SVE will be used based on its ability to simulate 
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confined/leaky aquifer conditions (atmospheric airflow restricted at the surface due to the 
concrete floor), variability in the subsurface soil physical characteristics, anisotropy in horizontal 
and vertical pneumatic conductivity, variable extraction well air flow rates, and multiple 
extraction well depths and venting intervals.  In applying the numerical model MODFLOW to 
solve for the soil pore gas velocity within the subsurface, the model input and output parameters 
will be corrected for airflow using the appropriate water/air density-viscosity relationships; 


 Understanding the relationship between applied extraction well flow rate and subsurface soil 
pore gas velocity; 


 Evaluating soil gas composition (CO2, O2, CH4, and VOC) changes within the vadose zone to 
confirm pore volume exchange; 


 Determining the required number of SVE wells and spacing to obtain the required soil pore gas 
velocity to maximize the VOC removal rate; and 


 Evaluating the air discharge/emission rates for full-scale system design and compliance with air 
permitting requirements. 


These data evaluations will be used to determine the viability of utilizing deep SVE as the sole 
technology for remediating the OU3 soil impacts.  These data will also be used to assist with the 
design of a full-scale deep SVE system, as necessary. 


The criteria for determining whether SVE alone will meet the OU3 RG are: 


1. For SVE to be effective in the transmission of air through the subsurface unsaturated soil an 
intrinsic permeability of at least 10-13 square centimeters (cm2) or greater is recommended. The 
intrinsic permeability is a measure of the ease with which a porous medium can transmit air, 
water, or other fluids; 


2. The corresponding calculated air permeability of the unsaturated soil shall be greater than 10-10 


cm2 for the soil to be amenable to SVE in accordance with the Engineer Manual on Soil Vapor 
Extraction and Bioventing (USACE, 2002).  Air permeability is the ability of vapors to flow 
through the soil and is the most important parameter with respect to the design and success of 
SVE systems in meeting the RG; 


3. Evidence of soil gas composition (CO2, O2, CH4, and VOC) changes within the vadose zone to 
confirm pore volume exchange during SVE testing.  A statistically significant change or trend in 
soil gas composition during the test will be considered evidence of vapor flow; and 


4. Achieve a minimum pore-gas velocity between 0.01 and 0.001 cm/s (or ~ 3 to 30 ft/day) 
everywhere within the contaminated zone where TCE > 1 mg/kg without requiring unacceptably 
close SVE well spacing per the following guidance documents: Engineer Manual on Soil Vapor 
Extraction and Bioventing (USACE, 2002) and Development of Recommendations and Methods 
to Support Assessment of Soil Venting Performance and Closure (USEPA, 2001). 


If the above criteria are not met resulting in the conclusion that SVE alone will not meet the RG, 
then thermal will be implemented. 


8. REPORTING OF RESULTS 


The SVE pilot test results and data evaluation findings will be documented in a draft 
Pilot/Treatability Study Evaluation (PTSE) Report that will be submitted to the USEPA. 
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program for OU3.
Projected Quantity of PDI Soil Samples
Number of Field Dups
Number of MS/MSDs
Number of Equipment Blanks
1 per 20 samples
1 per 20 samples
1 per 20 or 1 per week (whichever is more frequent)
1,002
50
50
50
2. With respect to the Cascade Mobil Lab SOP, at the time of submittal of our Revised Draft QAPP
(Rev 9) on Dec 15th, this document had not yet been finalized by Cascade. We have since received
this information, and a copy of the Cascade Mobile Lab SOPs are attached to this e-mail.
Upon receipt of notice from USEPA that the remaining proposed revisions included in the Draft
QAPP (Rev 9) are acceptable, we will finalize QAPP (Rev 9) and include the Cascade Mobile Lab SOP
in an Appendix in this submittal.
If you would like to discuss, please let me know and I will setup a call. We look forward to your e-
mail next week re: USEPA approval of the RDWP for OU3, and next steps so that we might finalize
this document and proceed with the planned PDI field activities.
Sincerely,
Bruce S. Kennington
Senior Managing Consultant
D +1 312 288 3834
M +1 312 953 9965
bkennington@ramboll.com
-----Original Message-----
From: Granger, Michelle [mailto:Granger.Michelle@epa.gov]
Sent: Thursday, February 01, 2018 12:08 PM
To: Bruce S Kennington <bkennington@ramboll.com>
Subject: Thank you and question...
Hi, Bruce-
Thank you for a productive site visit! Quick question--when should we expect to see Draft QAPP_Rev
9 – missing tables and updated Cascade Mobile Lab SOPs? These will support split sampling QAPP
scope. Also, I'll be sending a separate email early next week re: RDWP approval. I'll be in touch soon.
Thank you!
Michelle-

mailto:bkennington@ramboll.com
mailto:Granger.Michelle@epa.gov
mailto:bkennington@ramboll.com
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